SAFETY PRECAUTIONS 


BEFORE OPERATION 

Make sure handrails and walkways are free of grease and oil. Do not leave too 
parts or other obstructions on the walkways. 

Before starting the plant, be sure personnel are clear of the moving parts. 

Before starting the power unit, be sure all clutches are disengaged. 

Do not smoke and make certain there are no open flames in the immediate area v 
ing the fuel tank. Keep the container in contact with the tank being filled, or provide . 
to prevent a spark from igniting the fuel vapors. 

DURING OPERATION 

Do not wear loosely hanging clothing or neck ties on the job. Wear goggles or saf« 
es, gloves, and hard hats during crushing operations. 

Be sure ail guards and covers are Installed in their proper locations. 

Do not operate the engine in an enclosed area unless the exhaust fumes are pipe 
outside. Inhalation of exhaust fumes may result in serious illness or death. 

Stand clear of hauling equipment that is dumping material into the hopper. 

Keep the equipment firmly blocked while operating. 

Always keep hands clear of moving parts. Never attempt to wipe oil, refuel, or i 
justments while the plant is in operation. 

Report or correct any conditions that may result in injury to personnel if operai 
be continued. 

AFTER OPERATION 

Make adjustments in a proper manner. Be sure all guards and covers are properly 
after adjustment or maintenance operation. 

Do not perform welding operation until the welder ground is placed as near to 
of welding as possible to prevent possible arcing through bearings or other vital par 

Do not use a lifting device with a capacity of less than 12,500 pounds when lif 
major assemblies. Use an adequate lifting device when lifting heavy components. Do i 
suspended major assemblies or components to swing. Failure to observe this warning 
suit in serious injury or death to personnel. 
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CHAPTER 1 
INTRODUCTION 


Section i. GENERAL 


y. Scope 

a. These instructions are published for the 
use of direct and general support and depot 
maintenance personnel maintaining the “Iowa 
Manufacturing Model 2A-2A Portable Jaw 
Crusher.” They provide information on the 
maintenance of the equipment, which is be- 
yond the scope of the tools, equipment, per- 
sonnel, or supplies normally available to using 
organizations. 

b. Report of errors, omissions, and recom- 
mendations for improving this publication by 
the individual user is encouraged. Reports 
should be submitted on DA Form 2028 (Rec- 
ommended Changes to DA Publications) and 
forwarded direct to Commanding General, 


U. S. Army Mobility Equipment ’ 
ATTN: AMSME-MPP, 4300 ( 

Boulevard, St. Louis, Mo. 63120. 

c. Report all equipment improver 
ommendations as prescribed by T1 

2. Record and Report Forms 

а. DA F’orm 2258 (Depreservati 
of Engineer Equipment). 

б. For other record and report fo 
cable to direct and general support 
maintenance, refer to TM 38-750. 

Note. Applicable form.s, excluding Sta. 
46 (United Sta.tes Government Motor \ 
erator’s Identification Card) which is cai 
operator, shall be kept In a canvas bag^ moi 
equipment. 


Section 11. DESCRIPTION AND DATA 


3. Description crushed (base 

material wedg 

A general description of the Portable Jaw bOO lbs. per c\ 

Crusher, the location and description of the foot) 

identification and instruction plates, and in- ^ Engine 

formation on the differences in models are Manufacturer.' General Motors 

contained in the Operator and Organizational Model 4031 C 

Maintenance Manual. The repair and mainte- Series Ti 

noTvro irxQtrtin+i ? No. of pvUnd<»rR . 4. 
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d. Delivery Conveyor. 

Type Belt 

Belt dimensions Width— 24 inches (4 ply) 

Belt length — 52 feet 

Length conveyor 2S feet 

Beerings 

Head pulley Flange type 

Tail pulley Pillow blo^ type 

Toughing roll assembly Three roU type 

Diameter 4 inches 

Bearings Sealed ball bearings 

Retrun roll assembly Single roll type 

Diameter 4 inches 

Bearings Sealed ball bearing 

Snub roll Disc type 

Diameter 6 and 8 inches 

Bearings Flange type— both snub 

rolls 

Head pulley 12 inch dia, solid, lagged 

Tail pulley iJO inch dia, wing 

e. Feeder. 

Type Reciprocating plate 

Inside width (feeder 21-3/4 inches 

plate). 


Length of plate 51-3/4 Inches 

Stroke (adjuatable) -0-6 Inches 

Oapadty (Tons/Hv) 160 

Grizzly opening 2-1/2 inches no 



Model CL208 



f. Crusher. 


Type 

Overiiead ecceni 

Size 

16 Inches x 24 i; 

Drive 

.V-Belt 


RPM 300 

Bearings Roller, self-aKn: 

Pitman One piece olectr 

steel 


Jaws Manganese stee 

reversible 


Key plates Manganese stee 

reversible 


g. Standard Engine Nut and Bt 
Data. 


9m Nat Torqaa 

or Bolt Ib-ft 

SIm Nut Toniue 

or Bolt Ib-ft 


1 7-fl 

7/16-20 _ . — 67-61 

8/4-IjO 240- 

1 /4-Wl 8-10 

1/2-lS- — 71-76 

8/4-16 2190- 

R/116-18 

1/2-20 83-08 

7/8-9 _410- 

R/HUPi tfUlO 

9/lfr-12L — — OO-JOO 

7/«_14 47R- 


iiyr.,!!? 

1-8 R»V- 


6/8-W-- jl37-147 

1-.14 A85- 

7/16-14 46-60 

B/8-18 a68-178 



k. Specific Engine Nut and Bolt Torque Data. 


Cylinder Block 

Hand Hole Cover 8/3^16 

Main Bearing Bolt (Boring) S/S-ll 

Main Bearing Bolt (Assembly) 6/8-11 

Main Bearing Nut (Boring) 5/8-18 

Main Bearing Nut (Assembly) 6/8-18 

Cylinder Head Stud 

Main Bearing Stud 

Cylinder Head 


10-15 ft-lb 
166-176 ft-lb 
180^190 ft-lb 
140-166 ft-lb 
166-186 ft-lb 
76 ft-lb 
S6-76 ft-lb 
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Crankshaft 

Crankshaft Front Cover 

Crankshaft Front Cover 

Connecting Rod Nut (lubrite) 

Connecting Rod Nut (Castellated) 

Crankshaft Front Cover - 

Main Bearing Bolt 

Main Bearing Nut 

Crankshaft End Bolt 

Flywheel and Flywheel Housing 

Flywheel Bolts 

Oil Pan Bolts 

Flywheel Housing Bolts 

Idler Gear Hub and Spacer 

Idler Gear Hub and Spacer 

Flywheel Housing Bolts 

I^ifter Bracket Bolts 

Flywheel Housing Bolts 

Piston and Piston Rings 

Air Box Cover Bolt 

Connecting Rod Nut (Lubrite) 

Connecting Rod Nut (Castellated) 

Camshaft and Balance Shaft 

Blower Drive Coupling bo Gear Hub Bolt 

Idler Gear Bearing Retainer Bolt 

Flywheel Housing Bolts 

Cam and Balancer Shaft End Bearing 

Bolt. 

Flywheel Housing to Idler Gear Hub 

and Spacer (Self Locking Bolt only) 

Flywheel Housing to Idler Gear Hub and 

Spacer (Wired Bolt only) 

Balance Weight Cover Bolt 

Camshaft Intermediate Bearing Lock 

Screw 

Balance Weight to Hub Bolt 

Blower Drive Gear Hub Bearing Support 

Bolls & Nuts 

Balance Weight to Timing Gear Bolt 

Generator Drive Bearing Retaining 

Bolt 

Generator Drive Oil Seal Retaining Bolt 

Tachometer Drive Cover Bolt 

Generator Drive Bearing Retaining Bolt 

Generator Drive Oil Seal Retaining Bolt 

Tachometer Drive Cover Bolt 

Rocker Shaft Bolt 

TJt.. r*... ..J T^.. T.I.-V 'D.ll. 


3/8-16 

8/8-24 26-30 ft-lb 

7/18-20 60-70 ft-lb 

7/16-20 66-75 ft-lb 

1/2-13 80-00 ft-io 

5/8-11 180-100 ft-lb 

6/8-18 166-186 ft-lb 

1-14 200-aiO ft-lb 

9/16-18 160-160 ft-lb 

6/16-18 10-12 ft-lb 

3/8-16 26-80 ft-lb 

8/8-16 40-46 ft-lb 

8/8-16 26-40 ft-lb 

8/8-24 26-30 ft-lb 

7/1^14 65-60 ft-lb 

1/2-13 90-100 ft-ib 

3/8-16 10-16 ft-lb 

7/16-20 60-70 ft-lb 

7/16-20 66-76 ft-lb 

6/16-^ 20-26 ft-lb 

6/16-24 24-29 ft-lb 

3/8-16 26-80 ft-lb 

8/^18 36-40 ft-io 

8/8-16 40-46 fWb 

8/8-16. 25-80 ft-lb 

8/8-16 and 24 26-80 ft-lb 

8/8-24 16-20 ft-lb 

8/8-24 26-dO ft-lb 

3/8-24 26-30 fWb 

8/8-24 26-30 ft-lb 

7/16-14 * 80-86 ft-lb 

7/18-14 80-86 ft-lb 

7/16-14 30-86 ft-lb 

1/2-18 80-86 ft-lb 

1/2-18 30-36 ft-lb 

1/2-18— 80-86 fUb 

1/2-13 90-100 ft-lb 

1 /» an_an 
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Air Intake System 

Blower Lower Front Bearing Retaining 

Bolt (Allen Head) 6/16-24-. 

Blower Drive Plarte-to-Drive Hub Bolt 6/l'6-24— 

Blower Drive Hub-to-BIower Rotor Gear 

Bolt 6/16-24.. 

Air Inlet Houeing-bo-Blower Housing 

Bolt. S/6-16— 

Blower Houslng*to-CyHnder Block Bolt 7/16-.14_ 

Blower Rotor Timing Gear Bolt 7/16-20., 

Blower Rotor Timing Gear Bolt l/2-20__. 

Lubrication System 

Oil Pan Bolts 6/16-18.. 

Oil Pump-to-Bearing Cap Bolt 8/8-24__ 

Oil Pump Drive Idler Gear Nut 

(Marsden) 1/2-20.. 

Oil Pan Dn^ Plug 18 m.m... 

Power Take-Off 

Clutch Drive Shaft Nut 1 3/4-10. 

Clutch Driving Ring Bolt 1/2-13.. 

Clutch Housing Bolt 7/16-14 x 1 1/4 


Table 1. Engine Repair and Replacement Standarda — Continued 


CornponctBtt 

Manufacturer's 
Dlmenatons and 
Tolarancas in Incbea 

Deal red 

OleanuM* 

Majduum 
Allowable 
Wear and 

M!o. 

Max. 

Min. 

Max. 


Crankshaft 






Journal Diameter — Main Rearing 

8.499 

3.600 




Journal Diameter — Connecting Rod 

2.749 

2.760 




Journal Out-of-Round 


0.00026 



0.0010 

Journal Taper 


0.0006 



0.0016 

Runout on Journals 






No. 2 and No. 4 Journals 


0.002 




No. 3 Journal 


0.004 




Thrust Washer, Tsickneas 

n.l 206 

0.1220 




Rnd Thrust Clearanfp (End Play) 



0.0040 

0.0110 

0.0180 

-Main Rearings 




Bearing Inside Diameter (Vortical Axis) 

8.5014 

8.6034 




Clearance — Bearing to Journal 



0.0014 

0.0044 

n noon 

Bearing Thickness — From Parting Line 

0.1648 

0.1663 


0.1680 






(min.) 

Connecting Rod Bearings 


1 




Inside Diameter (Vertical Axis) 

2.7614 

2.7634 




Clearance — Bearing to Crankshaft Journal ; 



0.0014 

0.0044 

0.0060 

Rearing Thickness — 90'’ from Parting Line 1 

0.1648 

0.1663 


0.1680 

Cylinder Block 




1 

(min.) 

Main Bearing Bore — Inside Diameter (Vertical Axis) 

S.812 

S.8IS0 




Block Bore 






Diameter 

4.6265 

4.8276 




Out-of-Round 


0.0010 




Taper 


O.OOlfl 




Cylinder Liner Counterbore 






Diameter 


6.0486 




Depth 

1 0.4786 

0.4796 




Cylinder Liners 






Outside Diameter 


4.6260 

HHpH 



Inside Diameter 

4.2496 

4.2611 




Clearance-Liner to Block Bore 



0.0006 

0,0026 


Out-of“Round — Liner Inside Diameter 


0.0020 


Taper — Liner Inside Diameter 


0.0010 




Depth of Liner Flange BELOW High Block 

0.0466 

0.0600 




Height of Liner ABOVE Low Block 


0.(»60 



0.0060 

Variation in Height Between Adjacent Liners 


0.0020 



0.0020 

Pistons and Rings 





Piston : 








































Table 1. Engine Repair and Replacement Standards — Continued 


CompoacnU 

Manufaeturer'f 
Diinen^oni and 
TolaranoM In Inehee 

Deal red 
Olaamnee 


Mta. 

Max. 

Min. 

Maj 

Oil Control Rings: 

Gap 

Clearance— Ring to Groove 

0.0080 

0.0016 

■ 


— 



Pislon Pins 

Diameter 

Pin-to-Piston Bushing Clearance 

Pin-to-Rod Rushing Clearance 

Length 

Pin-to-Rctainer Knd Clearance 

Piston Pin Bushings 

Inside Diameter 

Connecting Rod 

Inside Diameter Upper Bushing 

Normal Rod Side Clearance 

Camshaft 

1.4996 

1.6000 

0.0026 




0.0016 

^■SfSin 

3.6060 

3.6200 

0.0160 

0.06 

1.B026 

1.6080 

1.6016 

1.6020 



0.0060 




Shaft Diameter — At Bearings 

Front and Rear 

1.4970 

1.4976 



Outer and Intermediate 

1 ,4980 

1,4986 


...... 

Shaft Diameter — At Gear 

1.1876 

1.1880 



Length — Thrust Bearing End Journal 

2.8740 

2.8760 



End Thrust 

0.0040 

0.0120 



Thrust Washer Thickness 

Balance Shaft 

0.1200 

0.1220 



Shaft Diameter at Bearing 

1.4970 

1.4976 



Shaft Diameter at Gear 

1.1876 

1.1880 



Length— Thrust Bearing 

2.8740 

2.8760 



End Thrust 

0.0040 

0.0120 


•••••• 

Thrust Washer Thickness 

0.1200 

0.1220 



Camshaft and Balance Shaft Bearings 

Inside Diameter 





Front and Rear 

■In IliltH 

1.6010 



Center and Intetuiediate 

■InllllH 

1.6030 




Clearance — Bearings-to-Shaft 

Front and Rear (Next to Flange) 

Center and Intermediate 



0.0026 

0.00 



0.0026 

0.00 

Outside Diameter of Bearingp 

Front and Rear 

2.1880 

2.1885 

Intermediate 

Diameter of Block Bore 

Clearance — Bearings-to-BIock 

Front and Rear 

2.1840 

2.1875 

2.1860 

2.1886 

0.001 

■ 
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Table 1. Engine Repair and Replacement Standards — Continued 


GompoQ«nU 

Manufacturer’s 
Dimensions end 
Tolerances in Inches 

Desired 

Oiearance 

Maximum 
Allowable 
Wear and 
Clearance 

Mia. 

Max. 

HIn. 

Max. 

Gear Inside Diameter 

Clearance — Gear-to-Crankshaft 

Blower Drive Gear 

Backlash 

4.7490 

4.7600 




0.001 

Press 

0.001 

Loose 


0.0030 

0.0005 

Press 

0.0006 

Press 

1.6260 

1.6240 

0.0080 

0.0010 

Loose 

0.0026 

l/oose 

1.6266 

1.6260 

0.010 



Support-to-End Plate 

Support Bushing Inside Diameter 

Hub Diameter — At Bushing 

Hub-to-Support Bushing Clearance 

Hub-to-Cam Clearance 

End Thrust 

Blower 

Backlash — Timing Gears 

Oil Seal (Below End Plate Surface) 

Pin-Dowel (Projectipn Beyond Inside Pace of End 
Plates) 

Clearances — 

Rotor to End Plate— Gear End 






1 




0.0010 

0.0020 

0.0026 

0.0070 

0.0060 




0.0080 

0.0026 

0.008 

0.0100 

0.004 









0.007 

0.009 

0.015 

0.004 

0.002 

0.012 







Rotor to Housing — Inlet Side 

Rotor to Housing — Outlet Side 

Trailing Edge of Upper Rotor to Leading Edge 
of Lower Rotor 

Leading Edge of Upper Rotor to Trailing Edge 
of Lower Rotor 











0.006 

0.006 

1 







Table i. Primary Jaw Crusher Plant Repair Replacement Standards 


Components 

Manufseturer's 
Dimenelons and 
Tolerances in Inches 

Dsslrsd 

Olsaranes 

Maximum 
Allowable 
Wear and 
Oiearance 

MIb. 

Msx. 

Min. 

Max. 

Jaw Crusher 

Clearance — Pitman Bearing (Outer Race to 

Roller) 

Clearance — Pitman Bearing Seal 

Mounted Clearance — Side Bearing (Outer Race 
to Roller) 



0.0026 

0.010 

0.008 

0.006 


i 





0.006 : 
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CHAPTER 2 

GENERAL MAINTENANCE INSTRUCTIONS 


Section I. SPECIAL TOOLS AND EQUIPMENT 


5. Special Tools and Equipment 

The special tools required to perform direct 
and general support and depot maintenance 
on the Portable Jaw Crusher are listed in 
Table 3 ai\d the applicable appendix of this 


manual. References and illustrations indicating 
the use of these tools are listed in the table, 
No special equipment is required by direct 
and general support and depot maintenance 
personnel for performing maintenance on the 
Portable Jaw Crusher. 


TaHe 3. Special Tools 





Rot. 


Kmd 


Put No. 

Fig. 

Par& 

Um 

Wrench 

(S1245) 

46600-761-00 

32-11 

69 

Side bearing removal and 
inalallation 

Removal nut 

(ai246) 

697BA 

3^11 

69 

Side bearing removal 

Tightening 

nut 

(ai246) 

607-01 

32-26 

60 

Side bearing installation 

Wrench 

(91246) 

46600-762-20 

32-10 

60 

Sleeve lock nut removal and 
installation 

Wrench 

(81246) 

46600-762-23 

82-9 

59 

Side bearing lock nut 
removal and Installation 


6. Direct and General Support and Depot 
Maintenance Repair Parts 

Direct and General Support and Depot Main- 
tenance Repair Parts are listed and illustrated 
in TM 5-3820-236-35P. 


7. Specially Designed Tools and Equipment 

No specially designed tools and etiuipment 
are required. 
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Probable Cauee PosaJble iUr>edy Probable Cauae 

Replace valve seats Insufficient fuel 

(para 42) 

Replace injector tubes 
(para 42) 


10. Engine Lacks Power 

probable Cauae 


Piston assemblies worn 

High engine temperature 
caused by defective 
water pump 
Improper gear train 
timing 


Poeeible Remetty 

Replace piston assem- 
blies (para 45) 

Repair defective water 
pump (para S3) 

Time gear train (para 50) 


11. Engine will not Turn 

probable Cauae Posalble Raoiadr 

Engine is locked or Disassemble engine to 

seized determine the cause 

and replace necessary 
parts 


12. Low Cranking Speed 


probable Cauaa 

Staler brush springs 
weak 

Starter commutator 
dirty or worn 

Starter armature burned 
out 


Poaalbla Roroedr 

Check brush spring 
tension, replace springs 
if necessary (para 2i9) 
Polish commutator, 
machine commutator 
and under-cut mica 
if necessary (para 29) 
Replace armature (para 
29) 


13. Engine Hard to Start 

Probsbl* CauM 


Exhaust valves ticking 
or burned 


Compression rings worn 
or broken 

CvHnder head casket 


Posslbla R«nedj 

Check for bent valve 
guide and replace if 
necessary (paza 42) 
Check for defective valve 
spring and replace if 
necessary (para 42) 
Clean and reface valve 
(para 42) 

Replace rings (para 45) 
Reolace casket fnara42l 


Worn fuel pump gears 
or pump housing 

Fuel pump not rotating 


14. Low Oil Pressure 

Probsble CauM 
Poor circulation 


Faulty oil pump 

Dirty oil pump inlet 
screen 


15. Engine Overheats 


PoMlbla R«m< 

Clean injector sj 
orifices (para 
Replace injector 
tips (para 40) 
Replace injector 
and bushing a 
(para 40) 
Time injector ra 
gear (Operate 
Mianual) 
Replace gear an< 
assembly in pi 
body (para 36 
Check blower dr 
if broken, repl 
necessary par 
(para 36) 
CHieck fuel pum] 
gear and shaf 
broken, replac 
necessary par 
(para 36) 
Replace fuel pui 
(Operator’s M 


posaibI« Rem 

Remove and cles 
cooler core (0 
Manual) 
Replace oil coole 
pass valve 
(Operator's K 
Replace oil presi 
regulator vaU 
(Operator’s M 
Check if gallery 
shaft or cams' 
plugs are mia; 
replace if par 
missing. 
Replace oil pum; 

(para 44) 
Clean screen (pi 
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16. Power-Take off Clutch Slips 

7robab1« CktiM 


Worn clutch faring 

Clutch adjuatment 

necessary 


PoulbU BitfiMdy 

Replace clutch faring 
(para 46) 

Adjust clutch refer to 
Operator’s Manxial 


17. Feeder Clutch Slips 

Probable Oaui* Powtbla Resnedy 

Worn driving plates Adjust clutch (Openator’s 

friction surfaces Manual) 

Replace driving plates 


1 8. Side and Pitman Bearings Overheat 


Probable Cauae 
Excessive or insufficient 
lubricant 
Plant out of level 

Worn toggle plate 

Flywheels loose 

Bearing flailare 

Insufficient radial 
clearance between 
side bearing end cap 
and seal 


Poealble Recnady 
Refer to the Operator’s 
Manual 
Level plant 
(Operator’s Manual) 
Replace toggle plate' 
(para 60) 

Tighten flywheel 
against the seal 
Replace bearings 
(para 69) 

Place wedge between 
pitman and bearing 
housing and drive at 
base of side bearing 
housing until a 0.010 
inch seal clearance is 
obtained. Tighten the 
housing to base 
capscrews (para 69) 


19. Excessive Jaw Wear 

ProbsbU CitUM PoMJble R«n«dr 

SUtionary Jaw loose Tighten jaw (para 69) 

Incorroot crusher Adjust crusher discharge 

discharge opening (Operator’s 

opening Manual) 


20. Feeder Spillage 

Prob«bl« CauM 

Worn wear strips 


Po«dbI« Ratnedy 

Adjust feeder (Operator's 
Manual) 


21. Conveyor Belt Running off Center 

PosAlble R«ai«dr 


Probable OauM 

Troughing roll asson- 
bly not positioned 
correctly in frame 


Spillage of material 

Plant operating in 
unlevel porition 

Troughing and return 
roller not rotating 

Head or tail pulley 
moved 


Move one end of 
troughing roll aasem 
bly to change belt 
travel to center on 
troughing roll 
assembly. Refer to 
Operator’s 
Manual 

Adjust flashing to 
eliminate spillage 
Level complete plant 

Free rolls or replace 
defective rolls if 
necessary 
Center pulley and 
securely lock into 
position with the 
taper lock bushings 


22. Conveyor Belt Slipping 


ProbabU Cauaa 

Insuff Irienit conveyor 
belt tension 

Drive pulley lagging 
worn 

Troughing or return 
roll assemblies not 
rotating freely 

Insufficient V-belt 
drive tension 


Poaalbla Rwnedy 

Tighten conveyor belt 
Refer to Operator’s 
Manual 

Replace lagging. 

Refer to Operator’s 
Manual 

Free roll assemblies 
or replace if necessary. 

(Jheck drive and tighten 
V-belts if necessary 


Section 111. REMOVAL AND INSTALLATION OF MAJOR 


TM 

i. Remove conveyor skirtboard and fold 
conveyor. 

24. Power Unit 

a. Removal 

(1) Disconnect fuel lines from the power 
unit (Operator’s Manual). 

(2) Disconnect the battery cables. 

(3) Refer to figure 2 and remove the 
power unit. 

b. Installation 

(1) Refer to figure 2 and install the 
power unit. 

(2) Install the V-belta and adjust for 
proper belt tension (Operator’s Manual). 

Note. When making: the belt tenadon adjustment 
be sure the power u-nit clutch drive shaft Is parallel 
with the jaw crusher eccentric shaft 

(8) Connect battery cables. 

Note. Connect negative (-) battery cable la«t. 

(4) Connect fuel lines (Operator’s Man- 
ual). 

(5) Connect clutch control universal 
joint (fig. 2). 

25. Reciprocating Feeder 

a. Removal 

(1) Remove countershaft drive rear 
guard (Operator’s Manual). 

(2) Remove feeder drive belts (Opera- 
tor’s Manual). 

(3) Refer to figure 3 and remove the 
feeder and hopper complete with feeder 
drive. 

h. Installation. 

(1) Refer to figure 3 and install the 
feeder and hopper complete with feeder drive. 

(2) Install feeder drive belts and adjust 
for proper belt tension (Operator’s Manual). 

Tnatall «.An«. /wi.AMy) 


(4) Remove inner belt 
wheel guards (Operator’s Ma 

(5) Remove the crush* 
and crusher-tO'feeder countei 
(operator’s Manual). 

(6) Remove crusher hop 
platform (Operator’s Manua 

(7) Refer to figure 4 an* 
crusher. 

b. histallation 

(1) Refer to figure 4 ar 
crusher. 

(2) Install crusher hopi 
platform (Operator’s Manua 

(3) Install crusher-to-p 
crusher-to-feeder countershaf 
just for proper belt tension 
ual). 

(4) Install inner- belt 
wheel guards (Operator’s 

(B) Install the crusher g 
erator’s Manual). 

(6) Install the front ar 
shaft drive guards (Operator 

(7) Install feeder clutcl 
ator’s Manual). 

27. Delivery Conveyor 

a. Removal 

(1) Remove the front 
hand guard frame (Operator 

(2) Remove the front o 
hand guard (Operator’s Ma 

(3) Remove conveyor 
Manual). 

(4) Refer to figure 5 
speed reducer and conveyor Y 

(6) Disconnect conveyor 
the conveyor center support 



(3) Secure tail frame to conveyor center 
support shown on figure 2. 

(4) Refer to figure 5 and install con- 
veyor head frame and speed reducer. 

(6) Install conveyor belt (Operator’s 
Manual). 
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(6) Adjust for proper V-belt and con- 
veyor belt tension (Operator’s Manual). 

(7) Install front countershaft right and 
left hand guard frame (Operator’s Manual) 



EAST 

IBMOVE 



TM 5-3820-233-35/ 1 



STEP 1. DISCONN’JiCT FEEDER DRIVE GUARD 
AND WALKWAY PLATFORM FROM 
FEEDER AND HOPPER. 

Figure 3 (1). Feeder and feeder hopper, re^noval and installation. 


ity, allowing them to work in essentially any type of 
application. But this increased capability also adds a 
degree of complexity to the conversion process if pro- 
grammers attempt to take full advantage of Ada’s 
power when rewriting or converting a system. 

Classifying conversions by the differences between 
initial and final computer environments indicates the 
level of difficulty which should be anticipated in differ- 
ent types of conversions. (See the figure, adapted from 
John R. Wolberg, Conversion of Computer Software 
(Englewood Cliffs. NJ: Prentice-Hall. 1983), p. 20.) 
Within a given environment, the computer hardware 
can change or remain the same, as can the language. 
Different operating systems, requiring different ver- 
sions of a language, can further complicate the conver- 
sion effort. The difficulty ratings assigned to different 
kinds of conversions rcHect the relative impact of 
changes in the computer environment on the existing 
software. 

Converting existing software into Ada involves a 
change of language between initial and Final environ- 
ments, a class 3 or class 5 change (see the figure). These 
two categories carry the highest level of difficulty 
ratings because changing the implementation language 
has a major impact on the existing software. The con- 
version process under such circumstances affects poten- 
tially every line of the code. Thus, as many have ex- 
pected, converting existing software into Ada will trot be 
a simple procedure. 

The Federal Conversion Support Center, established 
in 1981, can offer some help. It functions as a service 
bureau, providing guidance to federal agencies perform- 
ing conversions, and as a clearinghouse for information 
pertaining to various aspects of software conversion. 
The center surveyed recent participants in conversion 
projects and, in January 1983, published a report en- 
titled Software Conversion Lessons Learned 
(OSD/FCSC-83-003), which summariT^es its findings. 

The conversions surveyed were primarily changcovers 
from one hardware configuration to another, with no 
accompanying changes in language. Nonetheless, those 
responsible for rewriting programs into Ada can benefit 
from the center’s findings, for the problems encoun- 
tered are characteristic of conver.sions in general. Princi- 
pal among the shortcomings identified were: 


verted sottware. 

The center also found that programmers could .satis- 
factorily convert straightforward, batch-type programs 
by simply recoding them. However, converting on-line 
and data-base programs required rewriting and restruc- 
turing because of changes to the environment for which 
the program was originally written. Conversions to Ada 
will fall into this latter category loo. 

The government as yet lacks experience with conver- 
sions to Ada. But, like the survey just cited, an analysis 
of large-scale conversion efforts under way offers in- 
sight into problems which can be anticipated. One such 
Air Force project involves replacing more than 2(X) 
base-level Univac UI050-1I and Burroughs B3500, 3700, 
and 4700 computers worldwide with Sperry Univac 
1 l(X)-60 models. This replacement effort is the main cle- 
mern of the service’s base-level data automation pro- 
gram, officially short-titled Phase IV. 

Installation of the new equipment and conversion of 
the associated software began in 1983 and should be 
complete in late 1985. Phase IV conversions primarily 
require recoding COBOL 68 into COBOL 74, a class 2 
or “difficult” conversion. Approximately 25 Air Force 
organizations are responsible for converting some 300 
.software systems, and program language statements 
total almost three million. The Air Force Automated 
Systems Project Office is responsible for managing the 
software conversion effort. 

In its Development Center Software Transition Guid- 
ance Package, issued in 1982 and now being revised, 
the project office emphasizes the importance of prep- 
aration. And the focus of research being conducted at 
Texas A&M University in conjunction with the office is 
the effect of planning on the overall conversion effort. 
(See John D. Fernandez, “A Methodology for the Anal- 
ysis of Programmer Productivity and Effort Estimation 
within the Framework of Software Conversion,” un- 
published Ph.D. dissertation, Texas A&M University, 
May 1984.) 

Preliminary results indicate that an investment in 
preparation time pays off. The first two organizations 
that carried out conversions differed significantly in the 
emphasis they placed on planning For the conversion ef- 
fort. The activity that gave less attention to preparation 
(despite the possibly greater complexity of the systems it 
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entitled “Conversion of Federal ADP Systems: A Tu- 
torial,” prepared for the National Bureau of Standards 
in 1980, Joseph Collica, Mark Skall, and Gloria Bolot- 
sky define three approaches programmers can follow in 
converting software. What differentiates one from the 
other is the basis for the conversion. 

The source code, that is, the language statements of 
the system itself, serves as the basis for the recoding ap- 
proach. In reprogramming, the system design— docu- 
mentation which details requirements the programmer 
must satisfy to generate the source code — is the basis for 
the conversion. The basis for redesign, the third ap- 
proach, is the system’s functional specifications; they 
consist of documentation, prepared prior to system 
design, which sets forth the user’s conception of the 
functional requirements of the software. Use of func- 
tional specifications as the basis for conversion insures 
that the system’s functions remain unchanged. 

Recoding is usually the approach taken in class I, 2, 
and 4 conversions and is appropriate for batch or 
general-purpose systems. Reprogramming, most often 
done in projects involving on-line or data-base systems, 
is the customary approach to class 5 conversions. In the 
case of class 3 conversions, especially for embedded or 
complex sy.stems, programmers will typically follow the 
redesign approach. All three approaches have applica- 
bility to conversion of existing DoD systems into sys- 
tems implemented in Ada, and the ramifications vary 
with the approach taken. 


lion programs that can handle major portions of con 
version from one specific language to another do exist 
however, and arc widely used. The level of automatioi 
possible depends upon the similarity of the two Ian 
guages involved. 

Translation programs which automate as much of th 
process as possible are beginning to become availabli 
for use in recoding software into Ada. A research lean 
at the University of California at Berkeley has ahead; 
defined .some .specifications for Pascal-lo-Ada and Ada 
to-Pascal translators. Because the two languages art 
structurally similar (the original design of Ada wa; 
based on Pascal), Berkeley researchers were able U 
define two sublanguages, Pascal A and Ada P, whici 
have a fairly simple one-to-one correspondence— re 
fleeted in similar syntactic con.strucls— between com 
mon semantic concepts. 

In an article entitled “Ada a.s a Software Transitior 
Tool,” published in SfGPLAN Notices, Novembei 
1980, pp. 176-182, Gary L. Filipski, Donaly R. Moore, 
and John E. Newton discuss the method used in the 
translation. Given a valid Pascal program, for instance, 
the Berkeley team first translated it into its respective 
sublanguage, Pascal A; then converted the program 
from Pascal A to Ada P, and finally generated a valic 
Ada program. Additional research will be necessary ir 
order to determine the level of automation possible and 
to produce the translation programs. 

Also needed will be automatic translation programj 
which convert software written in other languages such 
as COBOL, FORTRAN, and JOVIAL into Ada. Twe 
principal factors complicate the design and consiruciior 
of these programs, however. First, the basic syntactical 
form of Ada is quite different from that of other lan- 
guages. For example, Ada is a strongly typed language; 
it requires that each variable used in the program be 
declared, and it does not allow implicit mixing of types, 
Thus an operation between an integer and a floating 
point in Ada is illegal without code that explicitly con- 
verts one to the other. Other languages do not impose 
this requirement and indeed often use mixed typing as 
part of the algorithm for the application. 

The second complication derives from the numerous 
advanced language constructs in Ada, such as tasking 
and generics, which simply do not exist in othei 


written in Ada. 

Given the limitations of the recoding approach, 
reprogramming and redesign are more attractive alter- 
natives in conversions to Ada. Because the latter two ap- 
proaches use specificaiion.s, rather than source code, in 
generating the new software, programmers can take ad- 
vantage of advanced features of Ada such as tasking 
and generics. Both alternatives require more lime to im- 
plement than does recoding but produce more efficient 
programs. 

Reprogramming ranks in difficulty between recoding 
and redesign. In order to analyze the system being con- 
verted, programmers must work from existing design 
documents; therefore, little of the conversion can be 
automated. Although the functions and algorithms re- 
main the same, the rewritten program may include new 
code with different logic. 

The most di f ficuU approach to conversion is redesign. 
Analysts must first develop a new design specification 
before programming can begin, and the new specifica- 
tion may use different algorithms, logic, and program 
structures. Manual conversion is the rule in redesign 
projects; only rarely is use of an automatic translator 
possible. However, redesign does allow programmers to 
take maximum advantage of advanced features of the 
new language or environment and to incorporate any re- 
cent developments in algorithms. 

Redesign is the best alternative for embedded com- 
puter applications, that is, for those in which the system 
itself is part of a larger technological unit such as a 
weapon system. But analysts responsible for redesign 
projects must take care to produce an efficient code 
because of memory limitations of the computer and 
because of the critical importance of timing if the 
embedded computer application is to synchronize with 
other onboard systems. Inefficient code can result in 
saturated memory and in processing which is too slow 
for real-time applications. (See John H. Manley, 
“Embedded Computers— Software Cost Considera- 
tions,” AFIPS Conference Proceedings, vol. 43, Na- 
tional Computer Conference, Chicago, Illinois, May 
1974.) 

A software conversion effort may involve one or 
some combination of the three basic approaches. In the 
case of conversions to Ada, programmers will be able to 
simolv recode some of the existintf software. However. 


these. Because Ada is a new language, a pool ot pro- 
grammers fluent in it has not yet been formed. Many 
colleges and universities are beginning to offer courses 
which include hands-on Ada experience, and thus the 
number of people familiar with Ada is increasing. Over 
the next few years, however, planning for conversions 
to Ada should include special provisions for teaching 
the language to programmers. 

In light of the prevalence of programming languages 
such as COBOL, FORTRAN, and assembler, training 
conversion programmers to code in Ada takes on added 
significance. COBOL and assembler are the two most 
widely used languages in the commercial sector, and 
embedded computer systems typically use either 
assembler or FORTRAN. These languages have there- 
fore helped define the language mind-set of the 1970s 
and, like their natural counterparts, have provided a 
framework for thinking. Computer languages of the 
past, however, limit the imagination and thinking of 
computer professionals to those ideas which can be 
implemented using them, that is, to the language mind- 
set they support. 

Ada, on the other hand, provides a medium for pro- 
grammers of the 1980s and 1990s to analyze, formulate, 
and express new and larger concepts and new ap- 
proaches and opportunities. It is a product of 20 years 
of language research and accommodates the state of the 
an in both hardware and software technology. Pro- 
grammers experienced in older languages must not only 
learn Ada as a new language but also develop a new 
mind-set or approach to programming which permits 
the expression of modern technical ideas. 

In planning large-scale conversions to Ada, the 
reusability of software components is another key con- 
sideration. Reusable software improves both the quality 
and maintainability of a system. Project personnel need 
to conduct a functional analysis of the existing system in 
order to identify frequently used functions. They can 
then develop Ada software components for these func- 
tions and use the components in future programs that 
are produced by combining standard software elements. 
(See Anthony I. Wasserman and Steven Gutz, “The 
Future of Programming,” CACM, March 1982, pp. 
196-206.) 

Ada program components which satisfy the func- 
tional reauirements of exlstino nroerams can thus be in- 


ing and redesign conversion techniques. 
;ement is also important to the conver- 
facl, according to Barry Boehm {Sofl- 
•fjg Economics {Englewood Cliffs, NJ; 
1981), p. 486), poor management in- 
e costs more than any other single factor. 
Derg has found that management of con- 
s tends to pose more problems than do 
spects {Conversion of Computer Soft- 
od Cliffs, NJ: Prentice-Hall, 1983), p. 

; typical software development project, 
quires more discipline and stricter 
procedures. It may well resemble an 
)peration. Successful completion often 
;akdown of the total effort into well- 
'hich depend upon experience and strict 
ocedures rather than innovation and in- 
is usually not an assignment that 
rogrammers welcome. Managers tend to 
)jects because they have neither planned 
)r them (see Paul Oliver, “Guidelines to 
iversion,” AFIPS Conference Pro- 
47, National Computer Conference, 
June 1978, pp. 877-886). In addition, 
have to carry out the conversion in a 
with as little disruption to the ongoing 
ble. 

ist also deal with programmers who view 
h equal disdain because it is a less 
challenging task than writing new code, 
ounding the difficulties, managcr.s need 
id prepare for this problem. Involving 
1 the early stages of conversion is one 
em feel more a part of the total project, 
•esults under the Air Force’s Phase IV 
: that efforts to manage the program- 
ave been successful. However, among 
/ho converted programs they wrote or 
tiliar with, some tended to perform 
odifications or enhancements during the 
cess. As a result, these knowledgeable 
ave sometimes required more time to 
work, and Phase IV managers have in- 
ifforts to insure that the success of the 


the converted programs are compiling and producing 
the required output. 

This approach is both less costly and less risky. If the 
resulting system operates witliin specified time and 
space constraints, the code can stand as is. In the case of 
applications that cannot tolerate degradations in lime or 
space requirements, the programming staff will have to 
make adjustments. Planning for a conversion should in- 
clude appropriate allowances for such changes. 

The tremendous investment in existing software and 
the high cost of developing new programs combine to 
make conversions an attractive alternative for the move- 
ment of systems from one environment to another. Ada 
is a present reality, and both DoD and other govern- 
ment agencies should begin preparing for implementa- 
tion of appropriate systems in Ada. For assistance, 
planners can consult the Federal Conversion Support 
Center, which will furnish general guidelines, and they 
may also benefit from the Ah Force’s experience under 
the Phase IV project. Programmers still need tools and 
techniques tailored to Ada conversions, however, and 
developing them will require additional research. 
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By ROBERTA. STONE 
and 

STEVEN N. KLEfMAN 

Two new capital-investment programs designed to pay 
for themselves will enable DoD components to improve operations 

while slashing costs. 




T he Department of Defense knows that the quality of 
military installations directly affects the depart- 
ment’s ability to carry out its mission. As Secretary of 
Defense Caspar W. Weinberger staled in his October 5, 
1983, memorandum to the secretary of the Army, 


“Continuing high priority on facility investment for t\ 
next few years will result in decades of strengthened n; 
lional defense.” On a practical level, maintaining ih. 
priority requires resources, and DoD has set up two ne 
programs, the Defense Relocation Program and the St 
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while slashing costs. 



T he Department of Defense knows that the quality of 
military installations directly affects the depart- 
ment’s ability to carry out its mission. As Secretary of 
Defense Caspar W. Weinberger stated in his October 5, 
1983, memorandum to the secretary of the Army, 


''Continuing high priority on facility investment for tl 
next few years will result in decades of strengthened ni 
tional defense.” On a practical level, maintaining thi 
priority requires resources, and DoD has set up two ne 
programs, the Defense Relocation Program and the Se 
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efficienily and effectively. Formulated and adminis- 
tered by the staff of the deputy assistant secretary for in- 
stallations, the two programs seek to alleviate chronic 
funding shortages among facilities and services projects. 

Because DoD’s spending authority is limited, often 
only the highest priorities receive funds. The following 
scenario is typical. 

A base commander or base engineer believes that his 
or her organization can be made more productive and 
efficient by relocating certain functions and physical 
assets, perhaps by consolidating dispersed training 
facilities. To carry out the project, headquarters must 
provide funding to pay up-front costs associated with 
design and construction. The organization therefore 
prepares a cost justification package outlining the ad- 
vantages of the project, the savings that will accrue, and 
the productivity enhancements that will result. Head- 
quarters reviews the proposal along with other very 
worthwhile projects competing for funds, but finds that 
it does not have enough dollars to go around. So, try 
again next year? Not necessarily. 

The Defense Relocation Program is another option to 
consider. The Defense Resources Board established this 


defense agencies, it plows outyear savings (and budge 
year savings, if applicable) back into the program. Thi 
rotating fund approach— pay out up-front costs an 
recover outyear savings— replenishes the fund so tha 
moneys are available for future projects. In othe 
words, the program is self-perpetuating. 

What criteria do reviewers apply when evaluatin 
candidates for funding? The first consideration is rctur 
on investment. A project must yield substantial saving 
over and above initial outlays. Proposals that will resul 
in personnel reductions, for example, or lower ulilit 
and transportation costs, save operation am 
maintenance dollars. Vacating leased space for govern 
ment-owned space can also mean real dollar savings. 

Projects such as these free funds for redistribution i 
other worthwhile programs. Proposals designed to im 
prove productivity and boost employee morale also ol 

Under the Defense Relocation Program, the Army will spon 
$2.5 million in FY 1985 to consolidate six company size dinln 
facIHlfes at Ft. Bragg— "lemporary” buildings of World War 
vintage like that shown at left— into a single building like the 
depleted In the artist's rendition below. 




Belvoir and two leased buildings in Falls Church, 
Virginia. Construction of the new $3 1 .2 million support 
facility will eliminate leasing costs at the two Falls 
Church buildings and provide additional savings from 
the backfill of buildings vacated on Ft. Belvoir. Person- 
nel savings and decreases in maintenance and utility 
costs will amount to approximately $6.4 million per 
year. 

During the first two years Defense Relocation Pro- 
gram funds have been available, the services also sub- 
mitted numerous proposals to relocate recruiting 
commands from leased to government-owned space. 
Typically, these and other very worthy projects failed to 
satisfy one of the program’s major criteria — rapid 
payback. They did not generate sufficient savings to 
recoup initial outlays within five years. 

Like the Defense Relocation Program, DoD’s Sell 
and Replace Program rewards efficient and effective in- 
stallations management. Legislation enacted by Con- 
gress in fiscal year 1984 permits the Defense Department 
to sell nonexcess real property under its control and use 
the proceeds to replace facilities that had to be relocated 
in order to sell the land. Congress has authorized $50 
million for the program in fiscal years 1985 and 1986. 

The secretary of defense will administer the manage- 
ment account now being established for the Sell and 
Replace Program. At the request of the military serv- 
ices, the secretary may propose to Congress the sale of 
any real property under the department’s control. He 
can also recommend land acquisition, construction of 
replacement facilities, and relocations required to insure 
continuity of defense functions. 

A hypothetical example will help illustrate the poten- 
tial benefits of the program. In a county or municipality 
that has been undergoing rapid urbanization, an Instal- 
lation might find that its 35-year-old headquarters 
building, once nestled in the woods, is now contiguous 
to a new office park and shopping mall. The building 
and land it sits on have become very valuable. Relo- 
cating to the other side of the base would require ap- 
proval to acquire additional real estate and build a new 
structure. Under the Sell and Replace Program, an 
installation can do just that. 

DoD can turn over land, with its structures, to the 
General Services Administration for sale and use the 


ness interests are well-served. 

The Sell and Replace Program is particularly usefi 
for disposing of land that has very high market valu 
and relocating displaced facilities to less costly sites. It i 
adaptable to a variety of needs as well, and DoD i 
developing guidance for the program which will ensur 
that the review and approval process is compatible wit 
the budget process. 

Both the Sell and Replace and Defense Relocatio 
Programs give the base commander and the base engi 
neer great latitude and flexibility in providing a mor 
efficient and effective working and living ertvironment 
Each offers the savvy manager an opportunity to im 
prove operations while cutting costs. The task that re 
mains is to use the new incentives creatively. 
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By JOSEPH S. BROWN 

Computers can do more than crunch numbers and process words, 
and busy, cost-conscious managers stand to benefit greatly 
from new applications such as computer graphics. 



I t represents a radical break with tradition. A reshap- 
ing of the conventional mold. Definitely not business 
a.s usual. 

Computer graphics, as applied to defense-related 
design and engineering projects, is saving money and 
time and simplifying many managerial tasks as well. 

Enlisted personnel at two Navy facilities — the 
service’s New London, Connecticut, submarine base 
and its Great Lakes, Illinois, training center— are now 
occupying new housing units designed using computer 
graphics. The computer-aided design for the housing 
prototype attracted a construction estimate nearly 7 per- 
cent below the government’s figures, which were based 
on conventional design methods. Approximately 
$600,000 of the savings was attributable to economies 
resulting from computer-aided design. 

For the Army Corps of Engineers, Everett 1. Brown 
Company, the architectural and engineering firm on the 
Navy project, is using computer graphics to develop 
complete design drawings for some 30 building types — 
from barracks to battalion headquarters. Individual 
Corps districts will site-adapt these designs to suit dif- 
ferences in location, availability of materials, and other 
regional variables, thereby saving six to nine months of 
design time on a project. With up-to-date building plans 
easily accessible, the Corps will also be able to expedite 
construction of facilities in support of military surge re- 
quirements. 


Graphics, of course, is essential in architecture, 
engineering, and related disciplines; it supplies a 
primary communications link between project partici- 
pants. Computer graphics does the same, but uses the 
computer as a tool to facilitate what had previously 
been done manually. "Drawings” originated on a video 
terminal replace those done by conventional pencil-and- 
paper techniques. 

Basically, computer graphics permits the manipula- 
tion of symbols— lines, geometric figures, and so 
forth — and alphanumeric characters on a video display 
screen. Graphic data can be entered into the on-line 
digital design file in several ways: by a cursor moving 
across the screen, by key-in from the system keyboard, 
by retrieving stored information from the computer’s 
memory bank, or by using either a digitizer (a device 
that converts graphic information into digital form) or a 
laser scanner to copy existing drawings and text. The 
output can be a screen image, a pen-and-ink plotter 
drawing, or a printout of an electrostatic paper image. 

Bui beyond providing a drafting function, computer 
graphics facilitates a wide range of other tasks as well. 
For military and government officials with facilities 
planning, construction, and management responsibil- 
ities, computer graphics speeds the task, helps assure ac- 
curacy, and improves cost controls during the life of a 
project and, because of the data base it provides, after- 
ward as well. 


tematically provides the payoff. For example, combin- 
ing phologrammetric mapping and computer graphics 
produces digitized drawings of installation master plans 
and potential construction sites. This combination of 
site information and basic building designs, which is 
part of the computer’s data base, enables the Corps of 
Engineers to mobilize construction activity without 
time-wasting preliminaries. 

The benefits extend even beyond the construction 
stage. For instance, computer-aided design makes possi- 
ble a digital record of a facility “as built,” which aids in 
post-construction maintenance and management. 
Although the same information can be laboriously com- 
piled and updated by conventional methods, computer- 
ized records arc centrally located, arc readily accessed 
by multiple users, and occupy minimum storage space. 

The human interface with the system includes com- 
puter graphics operators, graphics and photogram- 
metric applications speciaii.sts, data processing support 
personnel, ground survey parties, architects and 
engineers, and other technicians and support personnel. 
These people and the equipment they operate are vital 
system components, and they in turn are critically 
dependent upon the software that makes the system 
tick. 

Software, as opposed to the physical equipment or 
hardware, comprises the programs, languages, and pro- 
cedures necessary to enter and process the information. 
Unlike software for more familiar number-crunching 
and word processing applications, graphics software is 
not readily available in turnkey packages for many ar- 
chitecture and engineering applications. Consequently, 
much of it must be developed from scratch, and most of 
this application-oriented software originates in the 
private sector, either independently or in response to 
military and government requirements. 

Another component of the computer-aided design 
system is the set of graphic symbols peculiar to architec- 
ture and engineering. Contents of the Brown 
Company’s computerized data base number more than 
3,000 cells of frequently used symbols and design 
details. Electrical circuit symbols and standard wall- 
section details that can be “plugged in” when needed 
are examples. 

These symbols are the modular building blocks for 


The scope and complexity of many large defense con- 
struction projects have, in some cases, made computer 
graphics capability a necessity for architecture and 
engineering firms seeking such business. Announce- 
ments in Commerce Business Daily are increasingly 
specifying contractor capabilities that include computer 
graphics. The General Accounting Office is also aware 
of the cost, time, and energy savings possible through 
computer graphics applications. In a report entitled 
Agencies Should Encourage Greater Computer Use on 
Federal Design Projects, issued on October 15, 1980, 
GAO Slated: “In comparison to manual design 
methods, computers can enable designers to produce 
higher quality, more effective facility planning and ar- 
chitectural designs; reduce the amount of energy con- 
sumed by buildings; and lower overall building costs 
through reduced construction, maintenance and operat- 
ing costs.” 

Cost reduction opportunities are both short- and 
long-term. Because of its speed and instant access to 
previously developed information, for instance, 
computer-aided design cuts near-term administrative 
costs. Thus, on the Navy barracks projects described 
earlier, a remote graphics workstation at the Naval 
Facilities Engineering Command linked the client in 
Philadelphia to the contractor’s data center in In- 
dianapolis. On-demand, ongoing project review was 
possible without the burden of travel and per diem ex- 
penses for either the Navy or Brown Company person- 
nel, The firm estimated that savings to the government 
in travel costs amounted to $10,000 for each project. 

In project design, computer graphics generates the 
greatest savings in the area of repetitive drawings, par- 
ticularly electrical schematics and wiring layouts. Com- 
pared to conventional manual methods, computer 
graphics can save time on the order of 8-to-10:l or 
more, and it can also pay substantial dividends when ap- 
plied to architectural, structural , and civil design work. 
On the New London and Great Lakes projects, for ex- 
ample, computer graphics techniques cut overall draft- 
ing time by 20 percent to 25 percent (approximately 
2,6(X) manhours), slashing 50 percent (1,000 manhours) 
from electrical drafting time alone. 

Both of these Navy housing projects incorporated 
standard sleeping room modules. Design changes such 


and television producers to enhance three-dimensional 
visualization. 

In addition, computer graphics helps project person- 
nel identify interferences caused by faulty location of 
structural and support systems. For example, an 
engineer may inadvertently locale a ventilating system in 
space occupied by a structural column. When the staff 
merges the independent computer "drawings” of each 
of these systems— in effect, lays one on top of the 
other— they can quickly spot such obstructions. In the 
Brown Company system, 63 levels of overlay are avail- 
able, each representing a separate system. By reducing 
the chance of error in the design stage, this feature 
minimizes costly construction rework and delays. 

Computer graphics has useful nondesign applications 
as well. Personnel can attach non-graphic descriptors, 
known as attributes, to any of the data and recall them 
with that data instantly. The specific attribute might be 
a specification or identification number, a name for a 
bill of materials, a manufacturer, material finish, color, 
physical spec, cost, date installed, or component of a 
critical path. Through attribute attachment, a data base 
develops as the plans evolve. Users can readily recall 
reports summarizing pertinent information on specified 
subjects. 

Better design quality is another benefit of computer 
graphics. Computer-aided design reduces the potential 
for error by eliminating manual drudgery in drawing 
and revising. It also facilitates tasks such as selecting op- 
timum systems for energy efficiency. Technicians can 
run through multiple “what if” combinations of 
materials, equipment, and technologies to quickly 
evaluate alternatives. In one application of the xvhat-if 
technique, a Brown affiliate is employing computer- 
aided design at Fort Jackson, South Carolina, for 
master facility planning, including site analysis. When 
changes are necessary, updating a magnetic tape record 
of the design automatically maintains the currency of all 
materials printed from that tape. 

The as-built record provided by a computer-aided 
design sy.stem is particularly well-suited for managing 
military logistics support systems. Tracing utility and 
phone lines, for example, is simplified by the ready 
availability of this information in computer storage 
files. Similar data aid fire protection, security, and 
space utilization management. 


calculations, and that the final data be part ot a cross- 
referenced system that permits quick assembly of draw- 
ings and related information in the event of need. 

Just as the concept of standardized building designs 
has proved valuable in the private sector for structures 
ranging from schools to fast-food snack shops, it is also 
beneficial in meeting military requirements. Standard- 
ized designs reduce overall design costs, speed the design 
process, facilitate accurate bid evaluation, and simplify 
specification and procurement of furnishings, other 
necessities, and amenities. 

Although building designs for the Corps are stand- 
ardized, staff engineers, using computer-aided design 
techniques, can readily tailor them to fit the site. The 
Corps can specify heating and other mechanical systems 
as well to ensure that they accommodate local require- 
ments, preferences, and cost factors. In the near future, 
they will have the ability to adapt designs to local archi- 
tectural style preferences, use locally available materials 
and trade skills, and reflect other site-specific variables: 

• The Corps can alter architectural style to blend 
with existing structures, whether the project is located in 
the hills of New England, the arid Southwest, or semi- 
tropical Florida. 

• Similarly, the user can select an exterior 
finish — metal, brick-and-block, concrete, wood, and so 
forth — that complements the architectural style and 
employs materials common to the area. 

Computer-aided design even permits modification of 
the basic structural design. The Corps will be able to 
reinforce buildings constructed in the Pacific quake belt 
to withstand seismic shocks and can strengthen those in 
the Gulf Coast’s hurricane alley to withstand frequent 
high wind pressures. Structures based on the same 
standard designs may thus be strikingly different due to 
the variables mentioned. Because computer-aided 
design allows easy manipulation of alternatives, basic 
designs can meet a variety of needs. 

Despite all these advantages, less than 40 percent of 
the private-sector architecture and engineering firms in 
the U.S, use computers for anything; fewer than 5 per- 
cent have any computer-aided design capability at all. 
Why? 

In part, the answer is that design-oriented architects 
have been much .slower than number-oriented engineers 
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uter-aided building design eliminates much of the ex- 
' redrafting and creates a digital record of a facility “as 
'hlch aids in post-construction maintenance. 


ler-aided design. 

of a data base has hindered the changeover as 
uilding up a contpletc library of graphic stand- 
ay take years. Difficulty in converting drawings 
al form has also been an impediment in develop- 
mputer graphics data bases from existing, 
ly drafted drawings. 

Dugh both hardware and software costs for com- 
raphics can be substantial, a third item, person- 
1 equal the costs of the first two combined and 
both military and civilian use of computer 
s. People-related expenditures include time and 
for initial selection and training of computer 
s operators and substantial outlays for periodic 
ng. Continuing education is necessary if person- 
10 stay abreast of new developments in the 
e, growing technology that supports architec- 
id engineering applications. 

1 these obstacles, why then do architects and 
rs hold computer-aided design in such high favor 
h civil and military applications? A principal 
is that it enables them to digitize data from every 
if the life cycle of a structure — from site search 
iluation through aerial photography and con- 


tinue as well; in electric circuit tracing, for instance, 
printouts providing the complete maintenance hl.story 
of the circuit will become available. Space planning and 
space management applications, which take advantage 
of non-graphics attributes attached to furnishings and 
equipment, hold promise as well. 

The future will also see development of more user- 
friendly software. As the capabilities of computer 
technology become easier to use, applications of 
computer-aided design will become more numerous. 
What’s more, as higher-level programming languages 
become available, training time for computer graphics 
operators will decline and productivity will rise. 
Presently, entry-level training time is two months, and it 
takes four additional months for an operator to achieve 
journeyman status. Development of increasingly 
sophisticated programming over the next several years 
should reduce the overall training and learning cycle to 
three months. 

User-friendliness can grow in another context too. 
Regardless of the hardware or software employed, 
management can make any computer-aided design 
system more user-friendly and nonthreatening to per- 
sonnel by the way in whicl\ it introduces and implements 
the system. Flexible rules on the use of graphics 
capabilities, for example, can stimulate designer 
creativity. 

Finally, by interfacing computer graphics systcm.s, 
the military and civilian sectors can achieve far greater 
mutual cooperation. The Brown Company’s work with 
both the Navy and the Army illustrates the benefits of 
such cooperation. Design time has increased significant- 
ly, two-way data and graphics communications have 
saved time and money, construction costs are potential- 
ly lower, and an ever-increasing library of plans and 
graphic symbols is available to case many management 
chores. For both military and civilian applications, 
computer graphics holds great promise and has already 
begun to deliver. 2 MU 


JOSEPH S. BROWN is a partner in the Everett I. 
Brown Company, an architectural and engineering firm 
based in Indianapolis, Indiana. His firm has been a 
pioneer in use of state-of-the-art, computer-aided 
design techniaues. Mr. Brown graduated from 
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~he Air Force is strengthening its commitment to logistics research 
and to incorporation of the results 
eariy in the development and acquisition process. 



cs support has traditionally been a silent 
er in weapon systems research and develop- 
reased performance has been the paramount 
1 acquiring new systems; the role of the logis- 
lunity has been to provide support capabilities 
;e to predetermined design characteristics and 
mt strategies. Thus logistics capabilities have 
;hind performance capabilities rather than 
Iving with them or contributing to them. As a 
apon system support today tends to be highly 
zed, relatively immobile, and manpower- and 
t-intensive. Such a support posture, however, 
eet the needs of the 21st-ceniury warrior. The 
vill face is likely to be an unexpected crisis in a 
juble spot vulnerable to disruption of supply 
communication. 

:]uate response to that threat will require that 
like cost, schedule, and performance, be ac- 
e status of senior partner in the acquisition 
’o that end, the Air Force has established a 
logistics research and development program, 
ice’s Coordinating Office for Logistics 
in conjunction with the Office of the 
of the Air Force, the Air Force Systems Com- 
d the Air Force Logistics Command, ad- 
Lhe program. U carries out long-range plan- 


ponentsof the program and explain the dramatic impact 
it can have on design and support of future weapon 
systems such as the Advanced Tactical Fighter. It will 
also define tasks remaining to make the newest senior 
partner in weapon systems acqui.sition a fully effective 
contributor to the warrior’s advantage in the 21sl cen- 
tury. 

The logistician’s mission has remained essentially un- 
changed since Neolithic man began using rocks as 
weapons. His responsibility is to provide the right mix 
of weapon systems, at the riglii time, in the right place, 
and in the right numbers to support the commander’s 
plan of attack. However, the application of technology 
to the warfighting arena has greatly complicated that 
task. While weapons technology evolved relatively 
gradually up until the 20th century, it ha.s in effect ex- 
ploded within the short space of a hundred years. To 
keep pace, obviously, logistics support systems can no 
longer evolve arithmetically. 

Moreover, a mismatch between support systems and 
weapon systems can be fatal. Leaders who have ignored 
or underestimated the importance of logistics have often 
undermined otherwise enormous military advantages. 
Napoleon’s and Hitler’s separate ventures into Russia 
are perhaps the best-known modern examples of set- 
backs resuliins from iU-equioned or ill-suoDlied forces. 


technological advantage, and striking a balance between 
hardware capability and numbers on the one hand, and 
support of those weapons in a time-sensitive, worldwide 
environment on the other, must be the fundamental ob- 
jective. For the future promi.ses a world in which the 
warrior’s advantage will not depend solely upon speed, 
payload, range, and target acquisition, but upon space, 
time, and environment as well. 

Norman R. Augustine, who has served as assistant 
secretary of the Army (research and development) and 
chaired the Defense Science Board, has made this point 
vividly: 

Advanced night vision systems have already 
denied concealment by darkness, and attention is 
turning to peeling away the cover of weather as 
surely as one peels away the layers of an onion, ft 
thus seems likely that soon the only remaining 
places to hide will be in “deep” space, under the 
water or under the ground. . . A major aim of the 
1980s will be to eliminate these last sanctuaries. . . 

If the 1970s witnessed the advent of military 
systems that will hit their intended targets and the 
J980s can be expected to construct the ground 
work for finding the target, what then remains? 

To survive! (“A Look into the Future, "Army Re- 
search, Development and Acquisition Magazine, 
January-February 1982, p. 22.} 

To provide support systems adequate to such an en- 
vironment, the Air Force Logistics Research and Devel- 
opment Program attempts to capitalize on technology, 
present and future. The program comprises several key 
components. The first is logistics long-range planning, 
the umbrella under which other program components 
operate. Based on a twenty-year forecast, this process 
encompasses a systematic effort to provide broad plan- 
ning guidance, in the form of goals and objectives, for 
developing future capabilities. 

As currently slated. Air Force logistics planning goals 
are: 

• To organize for wartime operations and to conduct 
peacetime operations within that framework. 

• To be able to support U.S. forces engaged in vary- 
ing levels of conflict, whether independently or in con- 
cert with other friendly nations. 

• To include logistics at the front end of a)) Air Force 


translate them into a number of specific objectives. 
Some of these relate to the potential of new technology 
for remedying current problems or meeting future 
needs. Others lend themselves to the research and 
development approach for finding solutions to logistics 
problems. Examples of long-range planning objectives 
include: 

• Providing weapon systems with logistics design 
characteristics that meet warfighting requirements. 

• Making logistics supportability an acqui.sition 
criterion equal in importance to cost, schedule, and per- 
formance. 

• Improving the productivity of organic operations 
that support wartime requirements. 

• Developing logistics capabilities for deploying and 
sustaining combat forces in various types of war 
scenarios. 

A "call to the field," issued annually by the Air Force 
deputy chief of staff for logistics and engineering, ini- 
tiates the effort to identify logistics research and 
development requirements. This call allow.s the major 
commands, separate operating agencies, and Air Staff 
organizations to assure that the research base accom- 
modates logistics-oriented research and development 
needs. 

A s the primary manager for Air Force research and 
development programs, the Air Force Systems 
Command also plays a role. Other major participants in 
the service’s logistics research and development pro- 
gram are the Air Force Acquisition Logistics Center and 
the Air Force Logistics Command. The former, for 
example, provides half of the coordinating office’s 
manpower through "dual-hatied” engineers who con- 
stitute the office’s total engineering sciences capability. 

Once identified, requirements are forwarded to tlie 
coordinating office for logistics research, which col- 
lects, assembles, consolidates, and integrates individual 
organization submissions, as necessary, into a com- 
prehensive package. Appropriate processing within the 
logistics community follows, and Air Force head- 
quarters then forwards the package to the vice com- 
mander, Air Force Systems Command, for formal 
insertion into the laboratories’ planning and program- 
ming cycles. 


ability considerations in acquiring weapon systems, the 
Air Force has been identifying experts throughout the 
logistics community and adding them to lead-service 
laboratory evaluation teams responsible for contractor 
on-site reviews. In addition, through papers, symposia, 
professional societies, and industrial associations, serv- 
ice personnel continue to remind the acquisition com- 
munity that supportability is coequal with cost, 
schedule, and performance. Fortunately, contracts, 
technical plans, and other proprietary independent 
research and development documents are beginning to 
reflect substantial increases in logistics-oriented 
research. 

The need for such projects is urgent. In the face of 
critical manpower and strategic material shortages, the 
current fixed-.site .support structure, which relies heavily 
on people and equipment, will obviously limit effective 
employment of 21st-century air power. Other logistics 
challenges that the future holds include the unpredict- 
able timing and location of conflicts, the vulnerability 
of airlift and sealift, the susceptibility of command, 
control, and communication to disruption, and the 
reduced sanctuary of air bases. 

In 1982, Air Force headquarters issued a study en- 
titled Air Force 2000: Air Power Entering the 2Isi Cen- 
tury. That study cites three major characteristics as 
essential to the service’s operational support structure in 
the next century — mobility, flexibility, and survivabili- 
ty. Readiness and sustainability will require that suffi- 
cient quantities of spares, munitions, fuels, and other 
items, as well as the trained manpower to use them, be 
readily available in the Middle East, South America, or 
wherever our rapid deployment forces are tasked to go. 
Presuming that shortages are overcome, logisticians will 
have to determine how to get the material, equipment, 
and people to the deployed location in time to sustain 
operations. Nor will the challenges stop there. Once in 
place, how will the various support entities function in 
projected chemical, biological, and radioactive envi- 
ronments? And will dedicated command, control, and 
communication lines and distribution be available to 
sustain them? 

Clearly, planners are going to need substantial help in 
developing a posture that can support complex weapon 
systems in such an environment, and logistics research 
and ripvplnnmenJ must bp rpflrfv tn rpsnnnd. ThrAnoh in- 


achieved by exploiting technology tor reliability, mair 
tainability, and suitability. 

• Production-oriented, decentralized weapon sy: 
terns maintenance, to be accomplished by distinguishin 
between on-equipment and off-equipment mainienanc 
processes. 

• Improved logistics resourcing, to be effecte 
through more rigorous requirements determination an 
improved management and distribution systems. 

T he Air Force’s Advanced Tactical Fighter illui 
trates that the potential exists to realize these goal: 
Conceived as a system to meet the threat expected in th 
21st century, this aircraft will require a support conccf 
that makes quantum leaps in reliability and maintair 
ability. Logistics-oriented research, and the tcchnolog 
deriving from it, must focus on these two key factors i 
order to achieve the mobility, flexibility, and survivabi 
ity that the threat environment will demand. 

The discussion below will explain what the Air Fori 
logistics community can do to formulate a support coi 
cepl, based on logistics research and development, ihi 
“flies in formation” with the weapon systems researc 
and development program. The focus is on maintenam 
and maintainers but docs not discount other elements < 
the logistics equation such as acquisition, requiremen 
computation, assured distribution, and facilitic 
Because maintenance and maintainers always deplc 
with the system, they represent either substantial coi 
straints on or enhancements to the warrior’s advanta^ 
in some far-flung corner of the world. 

The basis for all maintenance documentation 
engineering data, which are fundamental to designir 
any support concept. They are the engine that drives tl 
number of personnel, skill levels, training, and level ( 
respon.siveness needed. Historically, however, enginee 
ing data have been ill-defined, badly produced, an 
bought several times. Pre.sently, Air Force maintenant 
documentation consists of millions of 8” x 10” sheets ( 
paper assembled in binders called technical order 
Developed, printed, and purchased for billions ( 
dollars, these orders receive worldwide distributio 
because someone might need to use them to perfori 
maintenance tasks ranging from routine servicing t 
complicated, unscheduled repairs. 
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in the world through the most survivabic com- 
jion links (either satellite or ground-based 
networks). Both technologies— interac- 
. ta bases and digitally distributed networks — have 
rLdy been validated. 

j^l^^j-ronics and integrated circuits technology are two 
her advancing fields that hold great promise 

r logisties-related research and development and, in 
■ rticulaf’ Advanced Tactical Fighter. Three 

eas rip® exploitation are built-in diagnostics, 
aceful degradation, and transparent technology. 
Built-ir» diagnostics employs built-in test and fault- 
>lation test capabilities. By working with validated 
d technology, available in large-scale 

egrated circuits and very high speed integrated cir- 
ils Ihe A.ir Force can design undreamed-of increases 
reliability and maintainability into the Advanced Tac- 
al Fighter. 

Graceful degradation will also make possible quan- 
n leaps in reliability. The concept involves using 
dtal sigrial processing and redundancy so that a 
tern can degrade without the warrior perceiving any 
gradation. The maintainer, however, will sense it by 
ans of on-board recorders and test circuits, thus 
Tiinating the maintenance urgency of a grounded air- 
,ft. rvloreover, on-board systems, tied to live data 
jes, will direct the maintainer to the exact problem, 
dcring troubleshooting obsolescent. By combining 
eractive data bases with on-board diagnostics, 


enhance the warrior’s advantage. Applied properly, 
results can free him from the severe constraints 
characterize logistics support ir\ the traditional m( 
The technological breakthroughs de.scribed above i 
appear in either new or modified aircraft even bel 
being applied to the Advanced Tactical Fighter. 

Support equipment is one other area in which the 
Force can very profitably pursue logistics research, 
significant improvements are within easy reach. Todt 
weapon systems require a wide array of ground supp 
equipment, from avionics intermediate test sets to liq 
oxygen plants. These requirements cither tie the wan 
to a fixed infrastructure or demand huge amounts 
strategic airlift to move the support tail and associa 
personnel. However, recently validated or matur 
technology could dramatically reduce portions of ' 
burden. 

Multifunctional integrated power units, for exami 
may be a feature on board the Advanced Tacti 
Fighter; if so, ground starting units, generators, < 
other support equipment will no longer be necessa 
Applying kidney dialysis technology, researchers ( 
also split free air Into breathing oxygen and inert 
and channel the latter into fuel systems as a fire siippi 
sant. Such a system on board an aircraft would impoj 
very small weight penally and eliminate the need 
liquid oxygen and liquid nitrogen. 

What the using commands and the logistics commu 
ty must do is drive these validated technologi 


R eginald Jones, the recently retired chairman of the 
board of General Electric, has described the onset 
and impact of this way of thinking: 

fVe have consciously sought to elevate the lawyer 
and accountant to the Chief Executive Office 
(CEO) positions of our corporations. By doing 
this, we have brought a short-term return on in- 
vestment strategy to our corporate structures. This 
strategy demands an improvement on this quarter 
versus last year's quarter. It stifles growth and 
capital investment and is kilfing us in the interna- 
tional marketplace. ("Playing It Safe and Losing 
Out, "The Washington Post, January 17, 1981, p. 
A-I.) 

The Department of Defense adopted this strategy 
during the 1960s and, over the years, it has permeated 
DoD under the guise of the planning, programming, 
and budgeting system. The logistics community will 
have to weigh it carefully when considering ways to in- 
stitutionalize the new senior partner. Executing the tran- 
sition from supportability rhetoric to reality will require 
a strategy that emphasizes: 

• Integration of logistics long-range planning with 
Air Force and Joint Chiefs of Staff programs. 

• An awareness of and commitment to using the 
statement of need to drive supportability for the weapon 
systems concept. That document offers the using com- 
mands a vehicle for insisting that the concept develop- 
ment phase for any system consider validated and 
potentially available logistics-related technologies; users 
must be aware of such technologies and trust the system 
to produce them. 

• Development of a logistics force structure that 
complements and enhances the warrior’s advantage in 
the 21st century threat environment. 

♦ Integration of logistics considerations in the very 
early stages of weapon systems design. Not only must 
the design engineer be fully aware of what supportabil- 
ity means in terms of his discipline, but contracts must 
also state logistics requirements in terms that can be 
measured, traded off logically, and enforced. This is the 
single issue that logisticians must articulate much more 
persuasively than in the past. 

• Commitment to planning and funding logistics and 
weapon systems research and development together and 


the level of reimbursement by the government will con 
tractors target this seed money, expended to enhanc 
their competitive position in the marketplace, towards ; 
reasonable balance between performance and logistic 
objectives. 

• Establishment of financial and informational chan 
nels to promote incorporation of validated lechnolog; 
Into both new and existing weapon systems. Resource 
must be available to fund transition from the labora 
lories into weapon systems, but first the labs must havi 
a vehicle for disseminating information about availabli 
technologies in order to develop advocacy within the us 
ing commands. 

The potential impact of logistics research an< 
development on future combat readiness, that is, on thi 
availability of weapon systems to perform as designed 
cannot be overstated. To tap that potential, Air Forc< 
planners are seeking to institutionalize the new senioi 
partner’s role in weapon systems acquisition. They mus 
succeed, or we run the risk of repeating the errors Oi 
Napoleon and Hitler. SNii 
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In the Fraud Update section of the First Quarter 1984 
issue, the Defense Management Journal reported on 
DoD’s efforts to reduce spending and Increase efficien- 
cy. In addition, the column Identified several individuals 
and firms who pleaded guilty to crimes Involving fraud. 
One of those firms knowingly supplied DoD with sub- 
standard parachute suspension cord. 

In light of such cases, I am concerned about the 
amount of newly purchased equipment that does not 
function properly and. even more Importantly, about 
how the soldier's safety Is jeopardized by this defective 
material. When officials of a company cheat on equip- 
ment In order to cut costs, they also may be cheating a 
soldier of his life. The soldier should not have to wonder 
whether his weapon will misfire because someone ac- 
cepted a bribe or a kickback upstream in the procure- 
ment cycle. 

We In the fighting force take this Issue to heart 
because we are the most victimized by it. I am appre- 
ciative of the Information you have published thus far, 
but I would like to see an update on the actual penalties 
Imposed on those found guilty. 

JERRY A. BOST 
SP5. U.S. Army 


In response to the foregoing, DMJ offers the foUow- 
ing fraud case updates. 

• Medical Devices of Fall River Inc., a Massachusetts 
firm, was ordered to pay a $15,000 fine for making false 
statements In order to obtain contracts with the 
Defense Logistics Agency and the General Services Ad- 
ministration. The company had promised to provide 
surgical Instruments manufactured In the United States, 
but in fact provided instruments made in Pakistan. The 
firm’s president was sentenced to six months' Imprison- 
ment on each of four counts of false advertising. 
Although the prison term was suspended, the president 
was placed on two years’ probation and ordered to pay 
fines totaling $20,000. 

♦ A former Navy lieutenant was found guilty of one 
count of conflict of Interest and one count of making 
false statements while serving as a contract specialist 


then falsified records to indicate that components pur- 
chased from the company had been delivered when, in 
fact, they had not. He was placed on five years’ proba- 
tion and ordered to pay a $10,000 fine, make restitution 
of $8,100 to the government, and do 500 hours of com- 
munity service. He also received a suspended four-year 
prison term. 

• A former buyer at the Defense Industrial Supply 
Center in Philadelphia was sentenced to three years’ 
probation and fined $2,000 for accepting $200 from a 
prospective contractor In exchange for confidential pric- 
ing Information. 

• The president of Lamar Electronics, a Vermont- 
based firm, was sentenced to six months’ confinement 
and placed on three years’ probation for filing false and 
fraudulent claims against the government. 

• The president of Standard Air Parts, Inc., of Sylmar, 
California, was sentenced to four years’ imprisonment 
and fined $208,000 after being convicted of mail fraud 
and bribery. The company was ordered to pay fines total- 
ing $159,000. 

• A California scrap dealer was convicted of mall 
fraud in connection with obtaining material from DoD 
property disposal offices. Using 15 aliases, the dealer 
intentionally passed bogus checks to the government at 
least 25 limes. He v/as sentenced lo (Ive years’ Impris- 
onment and ordered to make restitution of $64,000. 

• In what may be the largest civil health care fraud 
settlement ever, a former partner of a psychiatric 
hospital In Fayetteville, North Carolina, has agreed to 
reimburse the government $700,000. Concurrently, the 
Cumberland Psychlalric Institute, the practice the 
defendant owned half an Interest in, will pay the govern- 
ment $1.25 million In reimbursement and penalties for 
fraudulent claims against the Civilian Health and 
Medical Program of the Uniformed Services. The fraud 
scheme comprised 241 claims depicting lengthy 
hospital stays at artificially inflated room rates. The 
hospital also submitted claims requesting government 
payment for treatment and services already paid for by 
the patient or the patient’s Insurer. As a condition of set- 
tlement, the doctor has surrendered his North Carolina 
medical license. 


Getting what you bargain for 


BY STEPHEN A. KLATSKY 


This is the first of a series ol columns 
on federal civilian personnel labor law 
and management-employee relations. 
Many of the principles outlined in the 
series derive from case histories and 
experiences at the U.S. Army Materiel 
Development and Readiness Command, 
the largest employer ol civilians within 
the Department of Defense, where the 
author 1$ the senior labor civilian person- 
nel law counselor. A member ol the New 
York Stale Bar. Mr. Klalsky holds a juris 
doctorate from Albany Law School, New 
York, and a master ol laws In labor law 
from George Washington University. 


A federal agency should invest con- 
siderable thoughl and effort in 
establishing Its objectives and preparing 
for collective bargaining, a process that 
involves negotiations between manage- 
ment officials and union representatives 
on personnel policies, practices, and the 
terms and conditions of employment. 
The task is a challenging one for federal 
.managers, and they will find divergent 
schools of thought on the nature of the 
collective bargaining process. 

The Congress, for example, in a 
preamble to the Civil Service Reform Act 
of 1978, stated that "the statutory pro- 
tection of the right of employees to 
organize, bargain collectively, and par- 
ticipate through labor organizations . . . 
In decisions which affect them safe- 
guards the public interest [and] contrib- 
utes to the effective conduct of public 
business." But in the 1962 case of 
General Building Contractors Associa- 
tion, Inc., vs. Pennsylvania, the U.S. 
Supreme Court sounded a different note. 
It observed, "The parties still proceed 
from contrary and, to an extent, an- 


managers and supervisors need to 
familiarize themselves with the collec- 
tive bargaining process. By doing so, 
they can acquire the knowledge and 
skills required to participate effectively 
in it. 

Bargaining goals. Collective bargain- 
ing is an Integral part of an agency’s 
labor-management relations program. 
Management establishes Its collective 
bargaining goals during the unorganized 
(no union) state. Those goals evolve dur- 
ing an organizational campaign, when 
management, by keeping an ear to the 
ground, can learn what the union's ap- 
proach to collective bargaining will be. 
Finally, management pursues the goals 
within the statutory and regulatory 
framework that defines its rights and 
obligations. 

Although formaUy Issued by an agen- 
cy's director or commander, collective 
bargaining goals actually derive from In- 
put provided by managers and super- 
visors, who examine urtion proposals 
and policy positions and describe the Im- 
pact their adoption would have on mis- 
sion performance. First, therefore, 
management must compile, analyze, and 
review the collective working condition 
experiences of the activity. That exercise 
gives valuable historical perspective on 
the union's traditional reaction to agen- 
cy personnel policies and on the effect 
those reactions have had on manage- 
ment’s ability to satisfy job require- 
ments. 

Collecting the necessary historical 
data and documentation requires a sys- 
tematic approach. Normally, the man- 
agement-employee relations branch of 
the civilian personnel office conducts 
round-table discussions with division 
chiefs and heads of directorates to 
explain the importance of the data-oath- 


plinary procedures, grievance arbitra- 
tion, and the right to union repre- 
sentation. 

For each issue, rnanagemenl should 
review current policy and assess Its 
strengths and weaknesses. A history of 
complaints or grievances by omployces 
or the union often indicates a problem 
area. First-lino supervisors should cfian- 
nel their thoughts on those issues up 
through the supervisory chain to the 
chiefs of the organizational elements. 
The results of this data collection effort 
help policy-makers decide which person- 
nel policies and practices (o retain, 
which to discard, and which to improve. 
Tho director or commander uses live 
data collected in formulating concrete 
and specific collective bargaining goals. 

Getting ready. After establishing 
goals, management assembles Its nego- 
tiating team. The key member of this 
team Is the chief negotiator, who Is re- 
sponsible for articulating the rationale 
behind management proposals and, 
when necessary, objecting to or chal- 
lenging union proposals. In addition to 
being fully conversant with collective 
bargaining policies and practices, the 
chief negotiator must be highly knowl- 
edgeable about the agency’s mission, 
(unctions, and organization. Also, this 
individual must have full authority to 
bind the activity by his or her actions end 
commitments. The chief negotiator's job 
should be considered a full-time one dur- 
ing the negotiating process, and the In- 
cumbent needs adequate lime to pre- 
pare (or bargaining, carry out the acfual 
negotiation, and review each session. 

The management negotiating team 
should also Include a representative 
from the civilian personnel office. A 
logical choice is the chief of the manage- 
ment-employee rolatlons office. Typical- 
ly. that person has coordinated manager- 
ial input relating to collective bargaining 
goals and Is most familiar with the his- 
tory of employee griovances and com- 
plaints at the activity and with its experi- 
ence with unions. 

One or more first-line supervisors, 
esoeclallv those from work areas havino 


i can also offer valuable In- 
he pracllcal impact of a col- 
laining proposal. 

)n, bocauso union proposals 
economic impact, the nego- 
n should include a budget 
nagemeni must know the 
mplicatlons of a proposal In 
;ldo whether to accept it, re- 
)unler the offer, 
j an attorney to the manage- 
is a controversial issue. 

I union does not have an at- 
3 bargaining table, if manage- 
tho union may believe that 
sadvantage or that it should 
h attorneys from national 
s before agreeing to a pro- 
rth by the agency’s counsel. 
le presence of an attorney 
3 management may have a 
set on give-and-take and on 
ixchange of ideas during 

an attorriey can bo more use- 
gemenl during preparations 
ng. He or she can analyze 
Id research the case law on 


gaining process can help clarify or illum- 
inate whaf the parties intended a clause 
lo mean, long afler the contract has 
been signed Thus records can be useful 
In resolving disputes concerning the in- 
terpretation and application of contract 
clauses. 

Once the management negotiating 
team has been assembled, the civilian 
personnel officer and the bargaining 
team should review the responses 
gathered from management during the 
goals-setting stage. Management’s con- 
tinued involvement in the process— in 
writing the contract proposal and in 
reviewing the union's proposal— will 
reinforce Its commitment to the colloc- 
live bargaining goals. 

Writing the proposal. The next step is 
drawing up management’s proposal. 
This process varies, depending on 
whether the team will be negotiating an 
original contract or renegotiating an ex- 
isting one. Contracts are usually one, 
two. or three years in duration. 

In the case of a new contract, manage- 
ment should make fudiefous use of the 
Office of Personnel Management's 


? case of a new contract, management should make Judicious 
he Office of Personnel Management’s Labor Agreement 
uion Retrieval System, which contains details concerning 
collective bargaining agreements previously negotiated. 


in of contract clauses. A 
also draw up formal resolu 
>se matters at impasse, that 
► on which the parties cannot 
■pent. 

me member of the team 
technical expert. Different 
will serve in that capacity, 
upon the Issues up for 
For example, the agency's 
er would probably be the 
ipert during negotiation of 
article, while the chief of 
and placement might fill the 
no discussion of the oromo- 


Labor Agreement Information Retrieval 
System, which Contains details concern- 
ing federal collective bargaining agree- 
ments previously negotiated. Sample 
clauses available from the system can 
prove useful as models. Management 
should also consult any other collective 
bargaining contracts its agency may 
have signed In the past. 

Renegotiation requires a thorough 
analysis of the existing contract. 
Clauses and policies that have proved 
troublesome or ambiguous should re- 
ceive particular attention. The manage- 
ment team also needs to determine 


should have specific examples and case 
histories at hand lo support the change. 
And, as in earlier stages. Input from man- 
agers can aid tremendously in defending 
a contract change proposed by manage- 
ment. 

By the same token, when the union 
proposes a change to an existing con- 
tract, management should ask the union 
to j\jstlfy the change with specifics. 
Also, it should compare each union pro- 
posal to related clauses in labor-manage- 
ment agreements at agency field activi- 
ties and other federal agencies. By doing 
so, management can better assess the 
reasonableness of the proposal and, If 
necessary, formulate a basis to oppose 
il. 

It is also a good idea to determine 
whether a contract proposal emanates 
from the local union or from a model 
contract supplied by the national union. 
If tho latter is the case, management 
should ask the union to [ustify the pro- 
posal. Frequently, local union represent- 
alives are unable to satisfactorily defend 
a clause (hey did not engineer. Each 
union proposal should be distributed to 
managers throughout the agency lor re- 
view and comment. 

Ground rules. The final step before 
substantive bargaining begins is negoti- 
ating ground rules, which cover such 
things as where and when negotiations 
will take place, how often, procedures 
for signing agrecd-lo clauses, and proce- 
dures for Invoking Impasse resolution. In 
deciding on the number of hours per 
week to be spent al the bargaining table, 
management should sot aside sulficlent 
time during the work week to prepare tor 
and. subsequonlly, review each session. 
Ensuring adequate withdrawal time is 
likewise important. Negotiating is a 
strenuous, tiring exercise, and negotia- 
tors need time away from the process lo 
maintain the high degree of concentra- 
tion and alertness the job demands. 

Execution phase. Once the collective 
bargaining agreement has been signed, 
day-to-day administration allows man- 
agement to monitor how well the con- 
tract is worklno- In short, this contract 


Value Engineering shouid be improved 
as part of the Defense Department’s 
approach to reducing acquisition cost 

U.S. Genera} Accounting Office, Washington, DC 
(GAOiAFMD’d3-78, September 27, 1983). Request 
copies of GAO reports from: U.S. General Ac- 
counting Office, Document Handling and informa- 
tion Services Facility, P.O. Box 6015, Gaithers- 
burg, MD 20760. 

Value engineering Is a widely used technique for 
analyzing and redesigning a product so that its function 
can be achieved at lowest possible cost. Redesign 
generally Involves the use of different materials, the ap- 
plication of new technology, or the elimination of com- 
ponents. Although an option during any phase of a proj- 
ect, value engineering Is usually applied after product 
design has been established. 

The Department of Defense established Its value 
engineering program in 1963. Internally, DoD and the 
services perform their own value engineering studies 
and related work. Under the same program, contractors, 


Of the military services, the Navy has done the 
least to improve the contractor component of value 
engineering. Its poor performance in this area re- 
flects management indifference. 


motivated by the prospect of receiving a share of sav- 
ings realized, also propose value engineering changes. 
Their proposals usually affect design and contract 
specifications deemed unessential and costly. As noted 
in earlier GAO reports, however, the contractor compo- 
nent of the program has not always yielded the benefits 
expected. 

in 1980, as part of an effort to strengthen the program, 
DoD took several steps to make contractors more aware 
of and responsive to value engineering objectives. First, 
it implemented a new contractual policy requiring Inclu- 
sion of value engineering provisions in all subcontracts 
of $1 00,000 or more. It then established a formal savings 
goaf to be achieved by (he services through the adop- 
tion of value engineering change proposals. This goal. 


that total still fell more than $300 million short of the 
$448.7 million goal. 

After conducting detailed discussions with selected 
defense contractors and assessing the currently used 
approaches to promoting contractor-initiated value 
engineering, GAO’s audit team made four major recom- 
mendations for strengthening the value engineering 
program throughout DoO. 

• The department should devise a better mechanism 
for ensuring continuous high-level visibility and sup- 
port. The contractor component of the value engineer- 
ing program is not systematically monitored at a suffi- 
ciently high management level. Although (he DoD value 
engineering committee has become more active, it re- 
mains an advisory body, empowered to do little more 
than make recommendations. DoD should use the pro- 
curement management reporting system to disseminate 


Many field personnel who are responsible for 
value engineering oversight lack sufficient authority 
and perform such duties on a part-time basis. 


value engineering Information. Also, the Defense 
Systems Acquisition Review Council, which informs the 
secretary of defense on the status of weapon systems 
under development, should take more initiative in 
monitoring value engineering activity on major weapon 
systems. 

Responsibility for value engineering In DoD Held 
organizations is often at too low a level as well. Many 
field personnel who are responsible for value engineer- 
ing oversight lack sufficient authority and perform such 
duties on a part-time basis. A clear and visible endorse- 
ment of the value engineering program from the highest 
levels of the activity can go a long way toward 
alleviating problems associated with the organizational 
alignment of value engineering personnel. 

• DoO personnel need stronger Incentives to en- 
courage contractors to submit value engineering 
change proposals. Procurement and program personnel 
tend to attach lower priority to value engineering 
responsibilities because the rewards for accomplishing 
other lob duties are greater. The busy manager whose 
performance is being judged primarily on other factors, 
such as program schedule and system performance, 
may well regard the task of processing value engineer- 



je the submission of contractor proposals, but 
) review them fairly and expeditiously upon thetr 

l. Managers should review the relative importance 
le engineering in the appraisal, award, and promo- 
ocess. Appropriate recognition of value engineer- 
hievements in these processes should be an in- 
part of top management support. 

^e department should provide more direction, en- 
lement, and training to defense contractors and 
ritractors. For the contractor component of the 
engineering program to be effective, defense con- 
's must understand the program and have 
lable assurance that their concerns v/ill receive 
ate consideration. However, contractors must 
arn to accept the fact that only about half of the 
angineering change proposals submitted will be 
'ed. There are many legitimate reasons for disap- 
3 a proposal, and DoD should provide the conlrac- 
jll explanation of the rationale behind each rejec- 

hermore. DoD can and should be more responsive 
tractor concerns about length of processing time, 
iveness of DoD pe'-sonnel, and lack of value 
lering-reiatod training. With additional manage- 
emphasis, DoD could monitor and reduce pro- 
Drocesslng time, devise ways to motivate its per- 
to be more receptive to proposals submitted, and 
9 training opportunities to contractor personnel. 
ie Navy should strengthen Its value engineering 

m. Of the military services, the Navy has done the 
:o improve the contractor component of value 
ering. Its poor performance in this area reflects 
emenl indifference. The Navy can strengthen Its 


w busy manager whose performance is being 
ed primarily on other factors, such as program 
iule and system performance, may well regard 
ask of processing value engineering change 
osals as an annoyance. 


ich to value engineering by assigning appropriate 
ces, expanding Internal training, and displaying a 
le receptiveness to contractor proposals. GAO 
lot accept the contention of some Navy officials 
her cost-reduction techniques are more deserving 
lagement attention. 
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the auditors expressed concern that the DoD value 
engineering program periodically suffers from varying 
degrees of management inattention. They added that in 
light of current congressional and public scrutiny of 
defense expenditures, the department should regard a 
vigorous, well-managed value engineering program as 
an integral part of the acquisition process. 


Federal white-collar special rate program 

U.S. General Accounting Office, Washington, DC 
(GAOlGGD-84-54, March 30, 1984). Request 
copies of GAO reports from: U.S. General 
Accounting Office. Document Handling and Infor- 
mation Services Facility, P.O. Box 6015, Gaithers- 
burg. MD 20760. 

Established by Congress in 1962, the special rate pro- 
gram gives the government greater flexibility in attract- 
ing and retaining employees in hard-to-fill occupations 
and in geographic areas where private-sector salaries 
are contributing to staffing problems. The law author- 
izes pay for those positions at a rate higher than that of 
the general schedule. The Office of Personnel Manage- 
ment administers the program, approving special pay 
rales when an agency provides sufficient evidence that 
it is having dlfficuity recruiting or retaining woli-quali- 
fled Individuals because of substantially higher private- 
sector pay for the same work. This report reviews 
selected aspects of the program and discusses alterna- 
tives for improving it. 

Under the special rate program, an agency, upon re- 
ceiving approval from 0PM, may expand the number of 
pay-adjustment steps within a GS grade to as many as 
19. Thus, while a non-special rate GS-13 can achieve a 
pay rate no higher than step 10, or about $47,000. a 
GS-13 under the extended special rate schedule could 
receive an annual salary of close to $58,000 at step 19. 
The program also allows an agency to hire individuals 
for OPM-recognIzed hard-to-fill slots at a beginning pay 
level as high as step 10 of the established entry-level 
grade for the position. 

Although the program principally covers professional 
fields, particularly engineering and health care, it also 

nncItSnnc in tflrhniral administrative and 


The fourfold Increase over the last seven years in part 
reflects the failure of general schedule pay adjustments 
to maintain parity with private-sector pay. Also, those 
adjustments have been across-the-board rather than by 
level or type of skill. Adding to the problem Is that the 
general schedule does not recognize geographical varia- 
tions in pay. 

Special salary rates cost the federal government $19.3 
million In FY 1977. By FY 1984, that figure had risen to 
$115.7 million, an increase of 500 percent. However, due 
to OPM's recent pay adjustment decisions, the FY 1984 
figure Is expected to drop to S102 million. 

Formerly, all special rale employees received at least 
the annual general schedule cost-of-livfng increases. In 
FY 1981, however, 0PM changed its pay-adjustment pol- 
icy for special rate employees and began granting (or 
withholding) annual pay adjustments based on an eval- 
uation of agency staffing situations. As a result, 0PM 
has been authorizing fewer and smaller pay adjustments 
for special rate positions. Agencies requested special 
rate increases of $35.3 million for FY 1982 and $30.2 mil- 
lion for FY 1983, amounts OPM reduced by $12 million 
and $29 million, respectively. In FY 1984, nearly 88 per- 
cent of special rate employees did not receive a pay ad- 
justment. 

OPM contends that its recent decisions have not hin- 
dered the government's ability to attract and retain 
employees in positions covered by the special rale pro- 
gram. Nevertheless, several large agencies believe the 
decisions are adversely affecting their operations, In- 
creasingly burdening them with high turnover, training 
and overtime costs, and work delays. OPM officials 
maintain that these agencies have not provided suffi- 
cient evidence to support these claims. 

Although OPM and federal agencies, including DoD, 
may differ somewhat on the need for and proper extent 
of the special rate program, they agree that some kind of 
pay flexibility Is needed to redress staffing problems In 
certain occupational fields. In its report, ihe GAO learn 
identified four alternatives that might provide the flexi- 
bility needed and alleviate many of the problems nov/ 
besetting the special rate program. 

Expansion of special rate range and authority. Under 
current law, special rales can be used only to correct 
staffing problems caused by pay disparities between 
federal and private-sector pay. They cannot be used to 
redress other factors such as undesirable work condl- 


by factors other than pay disparity, perhaps by permit 
ting agencies to place those hired in steps higher than 
now allovyed. 

Establishment of special occupational schedules, ir 
1976, the president's panel on federal compensation 
stated that the general schedule was not an effective 
tool for managing certain specialized occupations. The 
pane! recommended that the executive branch be 
authorized to establish special pay schedules and per 
sonnel systems for those occupations in which the gov- 
ernment has difficulty recruiting highly qualified individ- 
uals. Under this alternative, the executive branch could 
remove some occupations from the general schedule 
and establish separate pay systems. Although two 1979 
pay reform bills incorporating such provisions were not 
enacted into law, the concept may warrant recon- 
sideration. 

Use of bonus incentive. The Navy has been develop- 
ing a program under which an agency could offer one- 
time, lump-sum cash bonuses to hlrees for hard-to-fill 
positions. However, an agency would be permitted to of- 
fer these bonuses only If It had already received author- 
ity to set the beginning salary for the position at the 
tenth step of the entry-level grade and could demon- 
strate that a recruitment and retention problem still ex- 
isted. If adopted, the program would allow agencies to 
place newly hired employees In the special rate program 
and. In addition, offer them a bonus of up lo $10,000. The 
recipient would incur a 12-month commitment to the 
government. The bonus concept could also be ex- 
panded to aid retention of employees In career fields 
continually experiencing pay lags. 

Use of broader pay categories. In an ongoing demon- 
stration project at the Naval Ocean Systems Center In 
San Diego, California, and the Naval Weapons Center 1n 
China Lake, California, the Navy is testing the feasibility 
of a pay system based on broad classification bands 
rather than on the grade-step structure of the general 
schedule. Four pay bands for scientists and engineers 
have replaced grades GS-5 through GS-16, and annual 
pay adjustments for individuals affected are based on a 
five-category performance rating system. The experi- 
mental project began in July 1980 and was originally 
scheduled to end In 1984. However, Congress recently 
extended Its duration to the end of FY 1990 and removed 
limits on the number and type of employees who may 
participate. 


Vaiue engineering 
efforts iauded 

Four defense contrac- 
tors have been cited for 
their value engineering 
achievements during FY 
1983. Concerns recog- 
nized were Hamilton 
Technology Inc. (Army); 
Honeywell Undersea Sys- 
tems Division (Navy); 
General Dynamics, Fort 
Worth Division (Air 
Force): and P. Burke 
Products Inc. (Defense 
Logistics Agency). John 
Mlttino. the assistant 
deputy under secretary of 
defense for product sup- 
port, presented the 
awards. 

DoD Instituted the 
product support awards 
program two years ago to 
spotlight the importance 
of value engineering as a 
means of reducing costs 
and increasing efficiency. 
In FY 1983, more than 
$130 million was saved 
through the adoption of 
606 contractor-initiated 
proposals. (0A$D(PA) 
news release: April 18, 
1984) 


Air Force gains in 
minority contracting 

Early data tabulations 
Indicate that the Air 
Force awarded contracts 
totaling nearly $595 mil- 
lion to minority-owned 
firms in FY 1983, exceed- 
ing its goal for the year 
by mors than $40 million. 


tracts to small-business 
firms, an increase of 
close to $0.5 billion over 
FY 1982. Prime contract 
awards to woman-owned 
businesses In FY 1983 to- 
taled $118 million, 137 
percent of the Air Force 
goal. 

Although these figures 
still must undergo DoO- 
level review, It Is unlikely 
that the final numbers 
will fluctuate by more 
than a few million dollars. 
(Contracting and Manu- 
facturing Newsletter: Vol. 
21, No. 1. April 1984) 


Management gains 
elicit kudos 

Deputy Secretary of De- 
fense William H.Taft IV 
recently presented the 
Defense Superior Man- 
agement Award to two In- 
dividuals and three orga- 
nizational elements. 

Daroid Johnson of the 
Naval Nuclear Propulsion 
Directorate was cited for 
his role in developing a 
standard logistics data 
system for naval nuclear 
propulsion systems. Also 
recognized was Colonel 
Donald J. Callahan (USA- 
Ret.), formerly with the 
U.S. Army Materiel Devel- 
opment and Readiness 
Command, who led the 
design effort on a multi- 
service communications 
system project; use of a 
commercial computer ter- 
minal on the project ac- 
celerated deployment by 


ties receiving the award 
were the Lightning B-52 
quality circle in the main- 
tenance directorate at the 
Oklahoma City Air Logis- 
tics Center for Its contri- 
butions to the B-52 cruise 
missile program; the Air 
Force Systems Com- 
mand’s ballistic missile 
office for risk- and cost- 
reduction efforts associ- 
ated with the PEACE- 
KEEPER missile; and the 
material shortages cen- 
tral control staff at the 
Defense Electronics Sup- 
ply Center for having as- 
sured the availability of 
critical electronic spare 
parts about to go out of 
commercial production. 

These awards are pre- 
sented periodically to rec- 
ognize Improvements in 
acquisition management. 
(OASD(PA) news release: 
May 4, 1984} 


Naval shipyard earns 
productivity honors 

The Norfolk Naval Ship- 
yard has won a U.S. Sen- 
ate productivity award In 
the nonmanufacturing 
category for Virginia- 
based businesses and 
government activities. 

The shipyard, singled out 
from among 6,000 com- 
panies and public-sector 
elements in the state, 
was specifically cited for 
Its quality circles pro- 
gram and its incentive 
awards program. The pur- 
pose of the Senate- 


through implementation 
of cost-cutting and time- 
saving innovations. (U.S. 
Senate news release: May 
14. 1984; The Virginian- 
Pilot: May 15, 1984) 

Job satisfaction-- 
ail in the family 

A study completed re- 
cently by two researchers 
at Maxwell AFB, Ala- 
bama, reaffirms the sig- 
nificance of the relation- 
ship between family- 
member attitudes and 
military Job performance 
and satisfaction. 

Using matched re- 
sponses from 4,337 Air 
Force personnel and their 
spouses, Mickey R. 
Dansby and Janice M. 
Hightower constructed a 
multiple regression 
model to predict Job- 
related satisfaction, per- 
ceived work group effec- 
tiveness, and desire to re- 
main in the service. The 
sample consisted of en- 
listed personnel, officers, 
and civilian employees. 

An individual's percep- 
tion of family attitude 
toward his or her job was 
found to be the most sig- 
nificant contributor to job 
satisfaction and per- 
ceived work group effec- 
tiveness. The second 
most important factor 
was spousal Identifica- 
tion with the military job. 
Contributing the most to 
an Individual’s Intention 
to remain In the service 







corrolation between fam- 
ily attitudes and career, 
the researchers sug- 
gested that military offi- 
cials should continue ef- 
forts to improve military 
family life. Specifically, 
they recommended that 
the services consider ex- 
panding the interface be- 
tween job and family, de- 
signing work schedules 
so that the Individual can 
have more time with his 
or her working spouse, 
minimizing extended 
travel assignments and 
permanent changes of 
station, and increasing 
family recreation serv- 
ices. (Psychology In DoD 
Symposium Proceedings: 
Aprff 1984} 

Schools get funds 
to upgrade research 

The office of the under 
secretary of defense for 
research and engineering 
has selected 140 universi- 
ties to receive funds to 
upgrade research equip- 
ment. These schools rep- 
resent the second group 
of institutions selected 
under the DoD University 
Research Instrumentation 
Program, a five-year, $150 
million initiative designed 
to enhance the capabili- 
ties of universities to per- 
form defense-related 
research. 

The approximately 
1,900 proposals sub- 
mitted were reviewed by 
the Army Research Of- 


Research. The awards for 
FY 1984-85 represent an 
investment of $60 million 
and bring total funds 
granted so far to $90 mil- 
lion. The third solicitation 
will make available the re- 
maining $60 million, to be 
allotted during FY 
1986-87. A brochure an- 
nouncing the solicitation 
will be issued In the sum- 
mer of 1985. (OASDfPA) 
news release: April 19, 
1984) 

Drug abuse 
survey delayed 

in the wake of an unex- 
pected budget cut affect- 
ing studies and consult- 
ing contracts, DoD has 
postponed a worldwide 
drug and alcohol abuse 
survey, originally sched- 
uled for fall 1984, until 
February, March, and 
April 1985. Sponsored by 
the office of the assistant 
secretary of defense 
(health affairs), It will be 
the third such survey 
since 1980 and Is ex- 
pected to cost approxi- 
mately $325,000. (Air 
Force Times: May 7, 1984} 

Contract awarded 
for new aircraft 

The Air Force has 
awarded a $360 million 
contract to McDonnell 
Douglas Corporation for 
full-scale development of 
the F-15E, the Air Force’s 
dual role fighter, which In 
addition to oerformlno 


The long-range F-15E 
will replace the aging F-4 
and augment the F-l 1 1 
force In the interdiction 
mission. It will have con- 
formal fuel tanks (match- 
ing the fuselage of the 
F-15) for greater range 
and for weapons carriage 
of electro-optically and 
laser-guided bombs. Mav- 
erick missiles, and other 
air-to-ground armaments. 
In addition, the aircraft 
will have terrain avoid- 
ance capability. 

The F-15E will be pro- 
duced at McDonnell's fa- 
cility In St. Louis. Flight 
testing is scheduled to 
begin in December 1986. 
The Air Force anticipates 
delivery of eight aircrafi 
In FY 1986, 48 in FY 1987, 
and 60 annually thereafter 
until 392 have been deliv- 
ered. (USAF, Aeronautical 
Systems Division news 
release: May 1, 1984} 

Discrimination suit 
at Robins settled 

In settlement of a suit 
citing alleged Instances 
of race discrimination 
dating back to 1973, the 
Air Force has agreed to 
pay $3.75 million to 2,600 
current and former em- 
ployees of Robins AFB, 
Georgia. The action repre- 
sents a legal compromise 
to close out a number of i 
unresolved cases stem- 
ming from charges of 
race discrimination in 
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tufe an admission of guilt 
to the charges. The funds 
will be distributed to em- 
ployees who worked at 
the base at any time from 
March 24, 1972, to the 
present. (New York 
Times: June 19, 1984) 


0PM study reveals 
ADP grade inflation 

Data released earlier 
this year by the Office of 
Personnel Management 
suggest that 28.5 percent 
of all computer-related 
positions in the federal 
government may be 
overgraded. 

Indications of such 
overgradlng were far less 
evident In DoD than in 
other agencies, according 
to the 0PM study. Only 
about 18 percent of com- 
puter-related positions In 
DoD appeared over- 
graded, whereas nearly 45 
percent of similar non- 
Defense positions did. 

Reasons for the grade 
Inflation Included mis- 
interpretation of criteria 
by position classifiers 
and inaccurate job 
descriptions. The figures 
could mean eventual 
downgrades and salary 
reductions. 

A total of 18,600 indi- 
viduals comprised the 
population sample, from 
which 500 positions In 87 
activities were audited. A 
similar 1981 study found 
only 14 percent of all 
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correlation between fam- 
ily attitudes and career, 
the researchers sug- 
gested that military offi- 
cials should continue ef- 
forts to Improve military 
family life. Specifically, 
they recommended that 
the services consider ex- 
panding the interface be- 
tween job and family, de- 
signing worK schedules 
so that the Individual can 
have more lime with his 
or her working spouse, 
minimizing extended 
travel assignments and 
permanent changes of 
station, and increasing 
family recreation serv- 
ices. (Psychology fn DoD 
Symposium Proceedings: 
April 1984} 

Schools get funds 
to upgrade research 

The office of the under 
secretary of defense for 
research and engineering 
has selected 140 universi- 
ties to receive funds to 
upgrade research equip- 
ment. These schools rep- 
resent the second group 
of Institutions selected 
under the DoD University 
Research Instrumentation 
Program, a five-year, $150 
million initiative designed 
to enhance the capabili- 
ties of universities to per- 
form defense-related 
research. 

The approximately 
1,900 proposals sub- 
mitted were reviewed by 
thfi Armv Rpsparrh Of- 


Research. The awards for 
FY 1984-85 represent an 
investment of $60 million 
and bring total funds 
granted so far fo $90 mil- 
lion. The third solicitation 
v/ill make available the re- 
maining $60 million, to be 
allotted during FY 
1986-87. A brochure an- 
nouncing the solicitation 
will be issued In the sum- 
mer of 1985. (OASDfPA) 
news release: April 19. 
1984) 

Drug abuse 
survey delayed 

In the wake of an unex- 
pected budge! cut affect- 
ing studies and consult- 
ing contracts. DoD has 
postponed a worldwide 
drug and alcohol abuse 
survey, originally sched- 
uled lor lall 1984. until 
February, March, and 
April 1985. Sponsored by 
the office of the assistant 
secretary of defense 
(health affairs). If will be 
the third such survey 
since 1980 and Is ex- 
pected to cost approxi- 
mately $325,000. (Air 
Force Times: May 7. 1984)^ 

Contract awarded 
for new aircraft 

The Air Force has 
awarded a $360 mlllfon 
contract to McDonnell 
Douglas Corporation for 
full-scale development of 
the F-15E, the Air Force's 
dual role fighter, which In 
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The long-range F-15E 
will replace the aging F-4 
and augment the F-1 11 
force in the interdiction 
mission. It will have con- 
formal fuel tanks (match- 
ing the luselage ol the 
F-15) for greater range 
and for weapons carriage 
of electro-optically and 
laser-guided bombs. Mav- 
erick missiles, and other 
air-to-ground armaments. 
In addition, the aircraft 
will have terrain avoid- 
ance capability. 

The F-15E will be pro- 
duced at McDonnell's fa- 
cility In St. Louis. Flight 
testing is scheduled to 
begin in December 1986. 
The Air Force anticipates 
delivery of eight aircraft 
In FY 1986, 48 in FY 1987, 
and 60 annually thereafter 
until 392 have been deliv- 
ered. (USAF, Aeronautical 
Systems Division news 
release: May 1, 1984) 


Discrimination suit 
at Robins settled 

In settlement of a suit 
citing alleged Instances 
of race discrimination 
dating back to 1973, the 
Air Force has agreed to 
pay $3.75 million to 2,600 
current and former em- 
ployees of Robins AFB, 
Georgia. The action repre- 
sents a legal compromise 
to close out a number of 
unresolved cases stem- 
ming from charges of 
race discrimination in 
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tute an admission of guilt 
to the charges. The funds 
will be distributed to em- 
ployees who worked at 
the base at any time fronr 
March 24, 1972, to the 
present. (New York 
Times: June 19, 1984) 


0PM study reveals 
ADP grade inflation 

Data released earlier 
this year by the Office of 
Personnel Management 
suggest that 28.5 percent 
of all computer-related 
positions in the federal 
government may be 
overgraded. 

Indications of such 
overgrading were far less 
evident in DoD than in 
other agencies, accordini 
to the 0PM study. Only 
about 18 percent of com- 
puter-related positions in 
DoD appeared over- 
graded, whereas nearly 4 
porcent of similar non- 
Defense positions did. 

Reasons for the grade 
inflation included mis- 
interpretation of criteria 
by position classifiers 
and inaccurate Job 
descriptions. The figures 
could mean eventual 
downgrades and salary 
reductions. 

A total of 18,600 Indi- 
viduals comprised fhe 
population sample, from 
which 500 positions In 8 
activities were audited. / 
similar 1981 study found 
only 14 percent of all 
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Nineteenth Annual SOLE Symposium 
Aug 21-23 Minneapolis, MN 

CONTACT: (612) 542-5918 

Society of Logistics Engineers, ATTN: Jim SIndt, 5775 
Wayzata Blvd., P.O. Box 889, Station MN23-2002. St. 
Louis Park. Minneapolis. MN 55416 

Introduction to Computer-Based Auditing and investi- 
gating 

Aug 27-31 Washington, DC; St. Louis, MO 

Sep 10-14 Washington, DC; St. Louis, MO 

Sep 24-28 Washington, DC; St. Louis, MO 

Oct 1-5 Washington, DC; St. Louis, MO 

Oct 22-26 Washington, DC; St. Louis. MO 

Nov 5-9 Washington, DC; St. Louis, MO 

Database Design and Graphics Analysis 

Nov 13-15 Washington, DC; St. Louis, MO 

Advanced Computer-Based Auditing and Investigating 
Aug 20-23 Washington, DC; St. Louis, MO 

Sep 17-20 Washington, DC; St. Louis, MO 

Oct 15-18 Washington, DC; St. Louis, MO 

GRID Orientation for Managers and Executives 

Oct 9-10 Washington, DC; St. Louis, MO 

Oct 29-30 Washington, DC; St. Louis, MO 

Nov 19-20 Washington, DC; St. Louts, MO 

CONTACT: Washington area (202) 632-5600; St. Louis 
area (314)279-4274 

U.S. Office of Personnel Managemenl. Performance 
Management Training, Institute WED, P.O. Box 7230, 
Washington, DC 20044; or Director, St. Louis Regional 
Training Center, U.S. Office of Personnel Management, 
300 Old Post Office Building, 815 Olive Street, St. 

Louis, MO 63101 

First Annual Convention: Advanced Maintenance Tech- 
niques/Diagnostic Technology 

Sep 4-7 London. England 

CONTACT: 053-769-2552 

Institution of Diagnostic Engineers, ATTN: Dr. R. A. 
Collacotl, 3 Wycllffe Street, Leicester LEI 5LR, 

England 

Seventeenth Annual Electronics and Aerospace Con- 
ference: Technology, Policy and Systems (EASCON *84) 
Sep 10-12 Washington, DC 

CONTACT: (612) 870-5741 
Susan Veklch, Honeywell Inc., Aerospace and De- 
fense, Honeywell Plaza, Minneapolis, MN 55408 


Military Data Communications (Classified SECRET) 
Sep 17-19 Washington, DC 

Design, Acquisition and Evaluation 
Sep 24-26 Washington, DC 

CONTACT: (703) 425-8500 or (800) 336-4583 
Armed Forces Communications and Electronics Asso- 
ciation, ATTN: Professional Development Center, 5641 
Burke Centre Parkway, Burke, VA 22015-2289 

Personal Computers for Managers 
Sep 18-20 Boston, MA 

Oct 2-4 Palo Alto, CA 

Oct 30-Nov 1 Washington, DC 
Statistics for Engineering and Scientific Applications 
Sep 18-21 Boston, MA 

Oct 2-5 Los Angeles, CA 

Oct 30-Nov 2 Washington, DC 
State-of-the-Art Robot Systems 
Sep 25-28 Palo Alto, CA 

Oct 23-26 Washington, DC 

CONTACT: (800) 421-8166 or (213) 417-8888 
Integrated Computer Systems, 6305 Arizona Place, 
P.O. Box 45405, Los Angeles, CA 90045 

Fundamentals of Maintenance Management for the 
First-Line Maintenance Supervisor 
Sep 12-14 Raleigh, NC 
CONTACT: (919) 737-2261 

North Carolina State University, Division for Lifelong 
Education, ATTN: Bruce Wlnston/Mavls Stillman, Box 
7401, Raleigh, NC 27695-7401 

The 1984 Government-Industry Data Exchange Pro- 
gram (QlDEP) 

Oct 2-4 Spokane, WA 

CONTACT: (714) 736-4677 

GIDEP Operations Center, ATTN: Mr. William Arnitz. 
Corona, CA 91720 

Negotiating Effective Work Relationships 
Oct 22-24 Washington, DC 

CONTACT: (202) 447-3247 

USDA Graduate School, Special Programs, 600 Mary- 
land Avenue, SW, Washington, DC 20024 

Interservice/Industry Training Equipment Conference 
Oct 22-24 Washington, DC 

CONTACT: (801) 582-5847 









